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���� ),6+�$1'�$48$7,&�+$%,7$7

������ $IIHFWHG�(QYLURQPHQW

�������� 6WUHDP�6\VWHPV

3$/&2ªV�ODQGV�LQ�QRUWKHUQ�&DOLIRUQLD
LQFOXGH�QXPHURXV�VWUHDPV�WKDW�IORZ�IURP
WKH�FRDVW�UDQJHV�WR�WKH�3DFLILF�2FHDQ�
0DMRU�ULYHUV�DQG�VWUHDPV�LQFOXGH�WKH�(HO
5LYHU��0DWWROH�5LYHU��(ON�5LYHU��6DOPRQ
&UHHN��%HDU�5LYHU��9DQ�'X]HQ�5LYHU��DQG
<DJHU�&UHHN��)LJXUH����������6PDOOHU�DUHDV
RI�3$/&2�RZQHUVKLS��DERXW�������DFUHV�
DUH�IRXQG�LQ�WKH�0DG�5LYHU�GUDLQDJH��LQ�WKH
,DTXD�%XWWHV�DQG�%XWOHU�9DOOH\�+8V��
+XPEROGW�%D\�DQG�WKH�DGMDFHQW�(HO�5LYHU
HVWXDU\�DUH�SURPLQHQW�IHDWXUHV�DORQJ�WKH
FRDVWOLQH�LQ�WKLV�DUHD�

)LJXUH�������SUHVHQWV�WKH�VWUHDP�FODVVHV
WKDW�RFFXU�RQ�ODQGV�WKDW�ZLOO�EH�LQFOXGHG
XQGHU�WKH�SURSRVHG�+&3���7KHUH�DUH
DSSUR[LPDWHO\�����PLOHV�RI�&ODVV�,��ILVK�
EHDULQJ�������PLOHV�RI�&ODVV�,,��DTXDWLF�OLIH
EXW�QRQ�ILVK�EHDULQJ���DQG�����PLOHV�RI
&ODVV�,,,��QR�DTXDWLF�OLIH��VWUHDPV��7DEOH
���������7KH�VWUHDP�PLOHV�ZHUH�EDVHG�RQ�*,6
LQIRUPDWLRQ�IURP�3$/&2��������WKDW�ZDV
PRGLILHG�E\�DGGLWLRQDO�LQIRUPDWLRQ�RQ�ILVK
GLVWULEXWLRQV�IURP�&')*��3HUVRQDO
FRPPXQLFDWLRQ��/��3UHVWRQ��&')*
>(XUHND@��3HUVRQDO�FRPPXQLFDWLRQ��6�
'RZQLH��&')*�>5HGZD\������@��DQG
,QVWLWXWH�IRU�)LVKHULHV�5HVRXUFHV��������
7KH�VWUHDP�OHQJWKV�IRU�HDFK�RI�WKH
FODVVLILFDWLRQV�FRXOG�EH�IXUWKHU�UHYLVHG
EDVHG�RQ�DYDLODELOLW\�RI�QHZ�LQIRUPDWLRQ
FRQFHUQLQJ�GLVWULEXWLRQV�RI�ILVK�DQG
DGGLWLRQDO�ILHOG�VWXG\���7KLV�QHZ
LQIRUPDWLRQ�ZRXOG�EH�GHYHORSHG�DV�SDUW�RI
WKH�GHWDLOHG�WLPEHU�KDUYHVW�SODQQLQJ
SURFHVV�IRU�VSHFLILF�KDUYHVW�XQLWV�

7KH�HVWLPDWH�RI�VWUHDP�PLOHV�IRU�&ODVV�,,,
VWUHDPV�LV�FRQVLGHUHG�ORZ�DV�&ODVV�,,,
VWUHDPV�XVXDOO\�UHTXLUH�RQ�VLWH�LQVSHFWLRQ
IRU�LGHQWLILFDWLRQ�DQG�FODVVLILFDWLRQ�EHFDXVH
WKH\�DUH�GLIILFXOW�RU�LPSRVVLEOH�WR�LGHQWLI\
IURP�PDSV�RU�DHULDO�SKRWRV���)RU�H[DPSOH�
3$/&2�KDV�UHFHQWO\�HVWLPDWHG�WKDW�&ODVV
,,,�VWUHDPV�PD\�H[FHHG�������PLOHV�RQ�LWV
ODQGV��3$/&2��������9ROXPH����3DJH�����
3$/&2�DQG�(ON�5LYHU�7LPEHU�&RPSDQ\
ODQGV�KDYH�QRW�KDG�GHWDLOHG�RQ�WKH�JURXQG
PDSSLQJ�IRU�&ODVV�,,,�VWUHDPV�

7DEOH�������DOVR�LGHQWLILHV�WKH�PLOHV�E\
VWUHDP�FODVV�IRU�WKH�SURSRVHG�+HDGZDWHUV
5HVHUYH���$OO�WKUHH�VWUHDP�FODVVHV�RQ�WKHVH
ODQGV�FRPSULVH�IHZHU�WKDQ����PLOHV�

�������� 6WUHDPVLGH�+DELWDW

)LJXUHV�������D��E��DQG�F�SUHVHQW�WKH�OLQHDU
H[WHQW�RI�VWUHDPVLGH�YHJHWDWLRQ�DQG�VHUDO
W\SHV�WKDW�FXUUHQWO\�H[LVWV�LQ�ULSDULDQ�]RQHV
DORQJ�&ODVV�,��,,��DQG�,,,�VWUHDPV�RQ�3$/&2
ODQGV���7KH�LQIRUPDWLRQ�LV�SUHVHQWHG�E\
QXPEHU�RI�VWUHDP�PLOHV���)RU�H[DPSOH�
WKHUH�DUH�FXUUHQWO\�DERXW�����PLOHV��RXW�RI
�����PLOHV�WRWDO��RI�ROG�JURZWK�IRUHVW�DORQJ
&ODVV�,�VWUHDPV�LQ�WKH�%HDU�5LYHU�+8
�)LJXUH������D����9HJHWDWLRQ�DQG�VHUDO�W\SH
FODVVLILFDWLRQV�IRU�WKHVH�DUHDV��DGDSWHG�IURP
3$/&2��������DUH�GHILQHG�LQ�6HFWLRQ�����
,Q�JHQHUDO��PLG�WR�ODWH�VHUDO�VWDJHV
SUHGRPLQDWH�DORQJ�VWUHDPV�LQ�PRVW�+8V�
ZLWK�YHU\�OLWWOH�ROG�JURZWK�SUHVHQW�RQ�DQ\
3$/&2�ODQGV�H[FHSW�VWUHDP�VHJPHQWV
DORQJ�WKH�1RUWK�)RUN�0DWWROH�DQG�LQ�WKH
+HDGZDWHUV�)RUHVW��ZKHUH�LW�SUHGRPLQDWHV�
9HU\�DSSUR[LPDWH�HVWLPDWHV�RI�WKH�FKDQJHV
LQ�YHJHWDWLRQ�DQG�VHUDO�W\SHV�RYHU�WLPH�IRU
HDFK�DOWHUQDWLYH�DUH�GLVFXVVHG�LQ
6HFWLRQ�����
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������ &XUUHQW�6WUHDP�+DELWDW�&RQGLWLRQV

.H\�SK\VLFDO�FRPSRQHQWV�RI�WKH�DTXDWLF
HFRV\VWHP�LQFOXGH�IORRGSODLQV�
VWUHDPEDQNV��FKDQQHO�VWUXFWXUH��ZDWHU
TXDOLW\��DQG�ZDWHU�TXDQWLW\���+DELWDW
FRPSOH[LW\�LV�FUHDWHG�DQG�PDLQWDLQHG�E\
URFNV��VHGLPHQW��ODUJH�ZRRG��DQG�IDYRUDEOH
ZDWHU�TXDQWLW\�DQG�TXDOLW\���8SODQG�DQG
ULSDULDQ�DUHDV�LQIOXHQFH�DTXDWLF�HFRV\VWHPV
E\�VXSSO\LQJ�VHGLPHQW��ZRRG\�GHEULV��DQG
ZDWHU���'LVWXUEDQFH�SURFHVVHV�VXFK�DV
ODQGVOLGHV�DQG�IORRGV�DUH�LPSRUWDQW
PHFKDQLVPV�IRU�GHOLYHU\�RI�ZRRG�DQG
EHGORDG�WR�VWUHDPV���7KH�IROORZLQJ�VHFWLRQ
GHVFULEHV�WKH�H[LVWLQJ�VWUHDP�KDELWDW
FRQGLWLRQV�IRU�WKH�3$/&2�ODQGV�

*HQHUDO�&KDUDFWHULVWLFV
6WUHDP�KDELWDW�FRQGLWLRQV�RQ�3$/&2�ODQGV
DUH�DIIHFWHG�E\�D�ZLGH�UDQJH�RI�IDFWRUV
LQFOXGLQJ�JHRSK\VLFDO�FKDQJHV��H�J��
HDUWKTXDNHV�DQG�DVVRFLDWHG�XSOLIWLQJ��
H[WUHPHV�RI�IORZ��H�J���IORRGLQJ�DQG�ORZ
IORZ���H[LVWLQJ�JHRORJLFDO�FRQGLWLRQV��H�J��
HURGLEOH�VRLOV���DQG�ODQG�XVH�SUDFWLFHV��H�J��
WLPEHU�KDUYHVW��JUD]LQJ��XUEDQ
GHYHORSPHQW��URDG�FRQVWUXFWLRQ�DQG
RSHUDWLRQ��DQG�JUDYHO�PLQLQJ����7KH�HIIHFWV
RI�WKHVH�FRPELQHG�IDFWRUV�UHVXOW�LQ�WKH
H[LVWLQJ�VWUHDP�KDELWDW�FRQGLWLRQV���7KH
IROORZLQJ�DUH�JHQHUDO�FKDUDFWHUL]DWLRQV�RI
H[LVWLQJ�OLPLWDWLRQV�WR�SURGXFWLYLW\�RI
DTXDWLF�UHVRXUFHV�LQ�WKH�:$$V�

• +XPEROGW�:$$¦,QVWUHDP�KDELWDW
OLPLWDWLRQV�LQFOXGH�VKDOORZ�PHDQ�SRRO
GHSWK��ORZ�LQVWUHDP�FRYHU�OHYHOV��DQG�D
KLJK�OHYHO�RI�ILQH�VHGLPHQW��3$/&2�
��������8QGHU�6HFWLRQ�����G��RI�WKH
&:$��(3$�OLVWHG�)UHVKZDWHU�&UHHN�DQG
(ON�5LYHU�DV�§ZDWHU�TXDOLW\�OLPLWHG¨�GXH
WR�VHGLPHQW�SUREOHPV��VHH�6HFWLRQ������

• <DJHU�:$$¦6WUHDP�DTXDWLF�KDELWDW
OLPLWDWLRQV�LQFOXGH�ORZ�SHUFHQW�FDQRS\
LQVWUHDP�FRYHU�OHYHOV��3$/&2��������
$OVR��WKH�<DJHU�5LYHU�LV�OLVWHG�XQGHU
6HFWLRQ�����G��IRU�VHGLPHQW�SUREOHPV�

• 9DQ�'X]HQ�:$$¦,QVWUHDP�KDELWDW
OLPLWDWLRQV�LQFOXGH�ORZ�SHUFHQW�SRROV�
ORZ�LQ�VWUHDP�FRYHU�OHYHOV�DQG�KLJK
OHYHOV�RI�ILQH�VHGLPHQW��3$/&2��������
$OVR��WKH�9DQ�'X]HQ�5LYHU�LV�OLVWHG
XQGHU�6HFWLRQ�����G��IRU�VHGLPHQW
SUREOHPV�

• (HO�:$$¦,QVWUHDP�KDELWDW�OLPLWDWLRQV
LQFOXGH�KLJK�ZDWHU�WHPSHUDWXUHV��ORZ
LQVWUHDP�FRYHU�OHYHOV��DQG�ORZ�/:'
DEXQGDQFH��3$/&2����������$OVR��WKH
(HO�5LYHU�LV�OLVWHG�XQGHU�6HFWLRQ�����G�
IRU�VHGLPHQW�DQG�ZDWHU�WHPSHUDWXUH
SUREOHPV�

• %HDU�0DWWROH�:$$¦6WUHDP�DTXDWLF
KDELWDW�OLPLWDWLRQV�LQFOXGH�KLJK
HPEHGGHGQHVV��KLJK�ZDWHU
WHPSHUDWXUHV��ORZ�SHUFHQW�FDQRS\��ORZ
SHUFHQW�SRROV��DQG�ORZ�SHUFHQW�LQVWUHDP
FRYHU��3$/&2����������$OVR��WKH�0DWWROH
5LYHU�LV�OLVWHG�XQGHU�6HFWLRQ�����G��IRU
VHGLPHQW�DQG�ZDWHU�WHPSHUDWXUH
SUREOHPV���,Q�DGGLWLRQ��WKH�0DWWROH
6HQVLWLYH�:DWHUVKHG�*URXS���������LQ�D
QRPLQDWLRQ�WR�WKH�&DOLIRUQLD�%RDUG�RI
)RUHVWU\��SURSRVHG�WKH�0DWWROH�5LYHU�DV
D�VHQVLWLYH�ZDWHUVKHG��6HFWLRQ������
7ZR�FULWLFDO�OLPLWLQJ�IDFWRUV�LGHQWLILHG
LQ�WKH�SHWLWLRQ�LQFOXGHG�KLJK�ZDWHU
WHPSHUDWXUHV�DQG�H[FHVVLYH�ILQH
VHGLPHQWV�

3$/&2��������LGHQWLILHG�D�VL[WK�:$$
�:$$�����EXW�GLG�QRW�GHVFULEH�WKH�DTXDWLF
KDELWDW�LQ�WKLV�:$$�GXH�WR�WKH�VPDOO
SURSRUWLRQ�3$/&2�RZQV��������DFUHV��DQG
WKH�GLVSHUVHG�QDWXUH�RI�WKH�VPDOO�SDUFHOV�
7KH�VWUHDPV�LQ�WKLV�:$$�DUH�PDLQO\�HLWKHU
&ODVV�,,�RU�,,,��7DEOH����������+RZHYHU��VPDOO
SRUWLRQV�RI�&ODVV�,�VWUHDPV��DSSUR[LPDWHO\
����DQG�����PLOHV��DUH�SUHVHQW�LQ�WKH�%XWOHU
9DOOH\�DQG�,DTXD�%XWWHV�+8V��UHVSHFWLYHO\
�VHH�7DEOH����������7KHVH�VWUHDPV�IORZ�LQWR
WKH�0DG�5LYHU��ZKLFK�LV�6HFWLRQ�����G�
OLVWHG�IRU�VHGLPHQW�DQG�WXUELGLW\�SUREOHPV�
,Q�DGGLWLRQ��RQ�)HEUXDU\�����������&')
�������OLVWHG�)UHVKZDWHU�&UHHN��(ON�5LYHU�
%HDU��-RUGDQ��DQG�6WLW]�FUHHNV��SRUWLRQV�RI
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Table 3.8-1.  Stream Miles on PALCO Lands

WAA Hydrologic Unit Class I Class II Class III Total
Bear/Mattole River Bear River 22.6 58.8 45.6 127.0

Mattole Delta 5.0 10.2 9.9 25.1
NF Mattole River 5.0 17.7 15.0 37.7
Upper NF Mattole 9.6 31.2 25.0 65.8

Bear/Mattole River Total 42.2 117.9 95.5 255.6

Eel River Eel Delta 12.6 39.7 27.4 79.7
Giants Ave 1.2 4.9 4.3 10.4
Larabee Creek 21.5 62.7 43.9 128.1
Lower Eel 30.9 130.8 91.5 253.2
Sequoia 13.7 42.1 30.8 86.6

Eel River Total 79.9 280.2 197.9 558.0

Humboldt Bay Elk River 21.5 49.2 49.4 120.1
Freshwater Creek 21.8 56.7 38.7 117.2
Jacoby Creek 0.0 1.6 0.9 2.5
Other 0.0 0.1 0.2 0.3
Salmon Creek 0.7 1.8 1.5 4.0

Humboldt Bay Total 44.0 109.4 90.7 244.1

Mad River Butler Valley 0.6 6.1 3.9 10.6
Iaqua Buttes 2.9 9.5 5.7 18.1

Mad River Total 3.5 15.6 9.6 28.7

Van Duzen River Van Duzen WAA 30.4 83.3 65.7 179.4
Van Duzen River Total 30.4 83.4 65.7 179.4

Yager Creek Lawrence Creek 25.6 55.9 41.7 123.2
Lower Yager 19.6 51.6 46.7 117.9
Middle Yager 7.2 6.2 6.3 19.7
North Yager 3.5 9.2 7.5 20.2

Yager Creek Total 55.9 122.9 102.2 281.0

Grand Total 256.0 29.2 561.6 1,546.8

Elk River Timber Company Lands Transfer to
PALCO
Humboldt Bay Elk River 8.0 22.3 14.0 44.3

PALCO HCP Grand Total 264.0 751.5 575.6 1,591.1

Headwaters Reserve (not included above)
Eel River Eel Delta 0.0 0.1 0.2 0.3
Eel River Total 0.0 0.1 0.2 0.3

Humboldt Bay Elk River 2.8 10.9 5.1 18.8
Salmon Creek 4.2 10.1 7.9 22.2

Humboldt Bay Total 7.0 21.0 13.0 41.0

Grand Total 7.0 21.1 13.2 41.3
Elk River Timber Company Lands Transfer
to Headwaters Reserve
Humboldt Bay Elk River 9.6 5.5 4.1 19.2

Headwaters Grand Total 16.6 26.6 17.3 60.5

Source:  Foster Wheeler Environmental Corporation, 1998
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ZKLFK�IORZ�WKURXJK�3$/&2�SURSHUW\�LQ�WKH
/RZHU�(HO�+8��DV�FXPXODWLYHO\�DIIHFWHG�IRU
VHGLPHQW�SUREOHPV��VHH�6HFWLRQ������

/LVWLQJ�XQGHU�6HFWLRQ�����G��RI�WKH�&:$
UHTXLUHV�WKH�DVVHVVPHQW�RI�ZDWHUVKHG
LPSDFWV��LGHQWLILFDWLRQ�RI�DFWLRQV�QHHGHG�WR
DWWDLQ�ZDWHU�TXDOLW\�VWDQGDUGV��DQG
GHYHORSPHQW�RI�DQ�LPSOHPHQWDWLRQ�DQG
PRQLWRULQJ�DSSURDFK�WKDW�LV�FRQVLVWHQW�ZLWK
&:$�UHTXLUHPHQWV��VHH�6HFWLRQ��������7KHVH
DFWLRQV�DUH��KRZHYHU��WDNHQ�LQ�D�VHSDUDWH
70'/�SURFHVV��VHH�6HFWLRQ����������

,Q�FKDQQHO�&RQGLWLRQV
6LQFH�������WKH�&DOLIRUQLD�'HSDUWPHQW�RI
)LVK�DQG�*DPH��&')*��KDV�FRQGXFWHG
VXUYH\V�RI�VWUHDP�KDELWDW�FRQGLWLRQV�DQG
ILVK�SRSXODWLRQV�LQ�WKH�ILYH�PDLQ�:$$V�WKDW
HQFRPSDVV�3$/&2�ODQGV���7KH�VXUYH\V
ZHUH�FRQGXFWHG�WR�LGHQWLI\�SRWHQWLDO�VLWHV
IRU�VWUHDP�UHVWRUDWLRQ��%\UQH����������7KH
WRWDO�QXPEHU�RI�PLOHV�&')*�VXUYH\HG�SHU
ZDWHUVKHG�RQ�3$/&2�ODQGV�LV�SUHVHQWHG�LQ
7DEOH��������DGDSWHG�IURP�3$/&2��������

7KH�GDWD�FROOHFWHG�SURYLGH�JHQHUDO
LQGLFDWLRQV�RI�SK\VLFDO�VWUHDP�KDELWDW
FRQGLWLRQV���3DUDPHWHUV�LQFOXGH
FKDUDFWHUL]DWLRQ�RI�VHGLPHQW�E\�SHUFHQW
ILQHV��H�J���VHGLPHQWV�OHVV�WKDQ�������LQFK�RU
�����PP���ZDWHU�WHPSHUDWXUH��FDQRS\�FRYHU�
DQG�VWUHDP�FKDQQHO�FKDUDFWHULVWLFV��H�J��
SRROV�SHU�PLOH��PHDQ�SRRO�GHSWK��DQG
PD[LPXP�SRRO�GHSWK����6RPH�OLPLWHG
LQIRUPDWLRQ�ZDV�DOVR�FROOHFWHG�RQ�ZRRG\
GHEULV��5��5HVRXUFH�&RQVXOWDQWV�>§5�¨��
,QF�����������5��5HVRXUFH�,QF��FRQVROLGDWHG
WKLV�LQIRUPDWLRQ�DQG�GHYHORSHG�D�VXPPDU\
RI�WKH�UDQJHV�DQG�DYHUDJH�YDOXHV�IRU�HDFK
:$$��VHH�7DEOH����9RO��,���6XPPDU\
6<3�+&3����7KHVH�FRQGLWLRQV�FRQILUP�WKH
JHQHUDO�OLPLWDWLRQV�WR�DTXDWLF�KDELWDW
3$/&2��������LGHQWLILHG�IRU�HDFK�:$$�

3$/&2�LQLWLDWHG�DGGLWLRQDO�PRQLWRULQJ
VWXGLHV�RQ�LWV�ODQGV�LQ��������7KH�VWXGLHV
ZHUH�FRQGXFWHG�DW����VWUHDP�FKDQQHO�DQG
ILQH�VHGLPHQW��L�H���VHGLPHQWV�OHVV�WKDQ
������LQFK�RU������PP��VDPSOLQJ�VWDWLRQV

DQG����ZDWHU�WHPSHUDWXUH�VWDWLRQV�ORFDWHG
WKURXJKRXW�3$/&2�ODQGV���5HVXOWV�RI�WKH
GDWD�FROOHFWLRQV�LQYROYLQJ�VWUHDP�FKDQQHO
FKDUDFWHULVWLFV��VHGLPHQW�FKDUDFWHULVWLFV�
DQG�ZDWHU�WHPSHUDWXUH�DUH�SUHVHQWHG�E\�5�
�������

/DUJH�:RRG\�'HEULV
/DUJH�ZRRG\�GHEULV��/:'��LQFOXGHV�WUHHV
DQG�WUHH�SLHFHV�JUHDWHU�WKDQ���LQFKHV�LQ
GLDPHWHU�DQG���IHHW�ORQJ��.HOOHU�DQG
6ZDQVRQ��������%LOE\�DQG�:DUG��������
/:'�LV�RQH�RI�WKH�PRVW�LPSRUWDQW
FRPSRQHQWV�RI�KLJK�TXDOLW\�ILVK�KDELWDW
�0DUFXV�HW�DO�����������$OVR�NQRZQ�DV�ODUJH
RUJDQLF�GHEULV��/2'���WKLV�PDWHULDO
SURYLGHV�IRRG�DQG�EXLOGLQJ�PDWHULDOV�IRU
PDQ\�DTXDWLF�OLIH�IRUPV��SURYLGHV�FRYHU�IRU
MXYHQLOH�DQG�DGXOW�ILVK��DQG�LV�WKH�SULPDU\
FKDQQHO�IRUPLQJ�HOHPHQW�LQ�VRPH�FKDQQHO
W\SHV��0DUFXV�HW�DO�����������7KH�YDOXH�RI
/:'�LQ�SURYLGLQJ�DTXDWLF�KDELWDW�GHSHQGV
RQ�VWUHDP�VL]H��WUHH�VSHFLHV��DQG�QXPHURXV
RWKHU�IDFWRUV��VHH�6HFWLRQ������

/:'�DIIHFWV�PDQ\�DVSHFWV�RI�VWUHDPV�
LQFOXGLQJ�FKDQQHO�PRUSKRORJ\��VHGLPHQW
VWRUDJH��ZDWHU�UHWHQWLRQ��VWUHDP�QXWULHQW
F\FOLQJ��PDFURLQYHUWHEUDWH�SURGXFWLYLW\�
DQG�ILVK�KDELWDW��0DUFXV�HW�DO���������/LVOH�
������6ZDQVRQ�HW�DO�����������3RROV�IRUPHG
E\�VWDEOH�DFFXPXODWLRQV�RI�/:'�SURYLGH
LPSRUWDQW�KDELWDW�IRU�UHDULQJ�VDOPRQLGV�
SDUWLFXODUO\�LQ�ZLQWHU��+HLIHW]�HW�DO��������
0XUSK\�HW�DO�����������/:'�ORDGLQJV�DUH
DOVR�LPSRUWDQW�IRU�VDOPRQLG�VXUYLYDO�DW�KLJK
IORZV��5RELVRQ�DQG�%HVFKWD����������&RKR
VDOPRQ��2QFRUK\QFKXV�NLVXWFK��EHQHILW
GLUHFWO\�IURP�WKH�KDELWDW�FRYHU�DQG�SRROV
IRUPHG�E\�/:'��SDUWLFXODUO\�GXULQJ
MXYHQLOH�UHDULQJ�

,QFUHDVHG�QXPEHUV�RI�UHDULQJ�FRKR�KDYH
EHHQ�GLUHFWO\�UHODWHG�WR�WKH�DPRXQW�RI�/:'
DYDLODEOH�IRU�XVH�LQ�D�VWUHDP��%LVVRQ��HW�DO��
������0XUSK\����������/:'�PD\�DOVR�EH
EHQHILFLDO�WR�DGXOW�VDOPRQLGV�WKDW�XVH�LW�IRU
UHVWLQJ�VLWHV�DQG�HVFDSH�FRYHU���,W�FDQ�IRUP
DUHDV�RI�GHSRVLWLRQ�DV�ZHOO�DV�VFRXU��ZKLFK
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Table 3.8-2.  Stream Areas Surveyed by CDFG for In-channel Conditions on PALCO
Lands

WAA Surveyed Miles

Total Miles (Class I
and II) on PALCO

Lands
Percent Distance

Surveyed

Humboldt 50.0 226.8 22

Yager 58.0 178.8 32

Van Duzen 18.5 113.8 16

Eel 72.3 360.2 20

Bear-Mattole 8.2 160.1 5

           Total 207.0 1,039.7 20

Source:  Foster Wheeler Environmental Corporation, 1998

FDQ�HQKDQFH�VSDZQLQJ�WKURXJK�JUDYHO
VRUWLQJ��)ORVL�DQG�5H\QROGV����������,Q
DGGLWLRQ��LW�FDQ�WUDS�DQG�KROG�SRVW�VSDZQHG
ILVK�FDUFDVVHV��HQDEOLQJ�PRUH�HIIHFWLYH
UHF\FOLQJ��RI�QXWULHQWV�LQWR�WKH�DTXDWLF
V\VWHP��FRPSDUHG�WR�FDUFDVVHV�WKDW�DUH
ZDVKHG�GRZQVWUHDP���&HGHUKROP�DQG
3HWHUVRQ����������/DUJH�DFFXPXODWLRQV�RI
/:'�LQ�VWUHDPV�LQ�WKH�IRUP�RI�ORJJLQJ
VODVK��KRZHYHU��PD\�EH�XQGHVLUDEOH�DQG
PD\�EORFN�ILVK�SDVVDJH�LQ�H[WUHPH�FDVHV�
/RJJLQJ�VODVK�PD\�LQFOXGH�ODUJHU�WUHH
EUDQFKHV�DQG�VKRUW�VHFWLRQV�RI�ZRRG
ZLWKRXW�URRWZDGV���0XFK�RI�WKLV�W\SH�RI
/:'�IORDWV�DQG��WKHUHIRUH��FDQ�EH�XQVWDEOH
�%U\DQW����������8QVWDEOH�DFFXPXODWLRQV�RI
/:'�FDQ�ZDVK�RXW�DQG�GHVWDELOL]H
VWUHDPEDQNV��SRWHQWLDOO\�FDXVLQJ
UHGXFWLRQV�LQ�ILVK�KDELWDW�DQG�RYHUDOO
VWUHDP�SURGXFWLYLW\�

)URP�WKH�����V�WKURXJK�WKH�����V��IRUHVW
PDQDJHPHQW�SUDFWLFHV�RIWHQ�LQFOXGHG
UHPRYDO�RI�/:'�IURP�VWUHDPV�EDVHG�RQ�WKH
EHOLHI�WKDW�LW�ZDV�GHWULPHQWDO�WR�VDOPRQ
PLJUDWLRQ���7KLV�UHVXOWHG�LQ�PDMRU�FKDQJHV
LQ�WKH�DPRXQW�RI�FRYHU�KDELWDW�DYDLODEOH
DQG�RIWHQ�FKDQJHG�VWUHDP�KDELWDWV�WR�D
VLQJOH��FREEOH�EHG�FKDQQHO�ODFNLQJ�SRROV�DQG
/:'�RU�WR�EHGURFN�FKDQQHOV�ODFNLQJ�JUDYHO�
ZRRG\�GHEULV��DQG�RWKHU�FKDQQHO�IHDWXUHV
�0XUSK\����������7KLV�GHFUHDVH�LQ�/:'
FRUUHVSRQGV�WR�D�UHGXFWLRQ�LQ�VDOPRQLG�XVH
�+RXVH�DQG�%RHKQH����������'XH�WR�WKH�WLPH

UHTXLUHG�IRU�VWUHDPVLGH�WUHHV�WR�JURZ�DQG
PDWXUH�WR�SRWHQWLDO�/:'��WKHUH�PD\�EH�D
FRQVLGHUDEOH�ODJ�SHULRG��H�J���JUHDWHU�WKDQ
DERXW����\HDUV�DQG�XS�WR�����\HDUV��EHIRUH
DGGLWLRQDO�/:'�LV�FRQWULEXWHG�WR�D�FOHDUHG
VWUHDP��*UHJRU\�DQG�%LVVRQ����������6WUHDP
FOHDULQJ�ZLWK�DFFRPSDQ\LQJ�UHSODFHPHQW�RI
VWUXFWXUHV��H�J���ZRRG�DQG�ODUJH�URFNV�
FRQWLQXHG�LQWR�WKH�����V�LQ�WKH�YLFLQLW\�RI
WKH�+&3�SODQQLQJ�DUHD��3HUVRQDO
FRPPXQLFDWLRQ��6��'RZQLH��&')*
>5HGZD\@��������

,Q�JHQHUDO��LQIRUPDWLRQ�RQ�/:'�PXVW�EH
YLHZHG�IURP�WKH�SHUVSHFWLYH�RI�WKH�WLPEHU
KDUYHVW�DFWLYLW\�LQ�WKH�DUHD��KLVWRULF�IORRGV
WKDW�KDYH�UHPRYHG�RU�UHGLVWULEXWHG�/:'�
DQG�WKH�DFWLYLWLHV�WKDW�ZHUH�SHUIRUPHG�WR
DFWLYHO\�UHPRYH�/:'��VHH�6HFWLRQ������
3RWHQWLDO�/:'�UHFUXLWPHQW�IURP�H[LVWLQJ
PDWXUH�RU�ROG�JURZWK�ULSDULDQ�]RQHV�ZRXOG
EH�DQWLFLSDWHG�WR�EH�KLJKHU�WKDQ�\RXQJHU�RU
UHFHQWO\�FOHDUFXW�DUHDV��VHH�6HFWLRQ������
7KHUH�PD\�EH�QR�SRWHQWLDO�IRU�/:'
UHFUXLWPHQW�LQ�FXUUHQWO\�RSHQ�DUHDV�VXFK�DV
SUDLULHV�DQG�JUDVVODQGV��ZKLFK�PD\�QRW
GHYHORS�LQWR�IRUHVWHG�DUHD�LQ�WKH�IRUHVHHDEOH
IXWXUH�

&')*�KDV�FROOHFWHG�OLPLWHG�LQIRUPDWLRQ�RQ
/:'�GXULQJ�LWV�VWUHDP�KDELWDW�VXUYH\V�LQ
WKH�:$$V�RI�WKH�3$/&2�SODQQLQJ�DUHD���5�
�������VXPPDUL]HG�WKHVH�GDWD�IRU�3$/&2
LQ�/LWHUDWXUH�6XPPDU\�RI�/DUJH�:RRG\
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'HEULV���9DOXHV�IRU�/:'�UDQJHG�IURP�OHVV
WKDQ���SLHFH�RI�/:'�SHU�����IHHW�RI�VWUHDP
�H�J���VRPH�VWUHDPV�LQ�WKH�(HO�5LYHU
GUDLQDJH��WR�RYHU����SLHFHV�SHU�����IHHW
�H�J���SRUWLRQV�RI�WKH�6RXWK�)RUN�RI
)UHVKZDWHU�&UHHN��

,Q�DGGLWLRQ�WR�VWUHDPVLGH�PDQDJHPHQW
DFWLYLWLHV��H�J���WLPEHU�KDUYHVW��WKDW
LQIOXHQFH�WKH�SRWHQWLDO�UHFUXLWPHQW�RI�/:'�
K\GURORJ\��VL]H�DQG�W\SH�RI�GHEULV��DQG
FKDQQHO�PRUSKRORJ\�DUH�PDMRU�IDFWRUV�LQ
UHWDLQLQJ�LW���)RU�H[DPSOH��/:'�LV�OHVV
HIIHFWLYH�LQ�IRUPLQJ�SRROV�DQG�WUDSSLQJ
JUDYHO�LQ�FRQILQHG�FKDQQHOV�ZLWK�ERXOGHU
DQG�EHGURFN�VXEVWUDWH�WKDQ�LQ�DOOXYLDO
FKDQQHOV��0DUWLQ��HW�DO�����������)LHOG
VWXGLHV�LQ�ROG�JURZWK��'RXJODV�ILU�IRUHVW
VWUHDPV�LQ�FRDVWDO�2UHJRQ�DQG�:DVKLQJWRQ
KDYH�VKRZQ�WKDW�WKH�QXPEHU�RI�ZRRG\
GHEULV�SLHFHV�YDULHV�E\�FKDQQHO�ZLGWK�DQG
VL]H�RI�GHEULV�XQGHU�XQGLVWXUEHG�FRQGLWLRQV�
)RU�H[DPSOH��VWXGLHV�E\�%LOE\�DQG�:DUG
�������DQG�)R[��������VKRZ�WKDW�WKH
QXPEHU�RI�/:'�SLHFHV�GHFUHDVHG�ZLWK
LQFUHDVLQJ�ZLGWK�RI�D�VWUHDP��VHH�$SSHQGL[
.����6LPLODUO\��WKH�DYHUDJH�GLDPHWHU�
OHQJWK��DQG�YROXPH�LQFUHDVHG���7KH�W\SH�RI
ZRRG�LV�DQ�LPSRUWDQW�IDFWRU��VHH�6HFWLRQ
�������)RU�H[DPSOH��FRQLIHURXV�ZRRG��H�J��
'RXJODV�ILU�RU�UHGZRRG��LV�PRUH�UHVLVWDQW�WR
GHFD\�WKDQ�GHFLGXRXV�ZRRG��H�J���DOGHU��
7KHUHIRUH��FRQLIHURXV�ZRRG�KDV�D�JUHDWHU
ORQJHYLW\�LQ�D�VWUHDP��&XPPLQV�HW�DO��
������DV�TXRWHG�LQ�6SHQFH�HW�DO���������

7KH�DFWXDO�QXPEHU�RI�/:'�SLHFHV�WKDW
ZRXOG�SURYLGH�SURSHUO\�IXQFWLRQLQJ�KDELWDW
FRQGLWLRQV�GHSHQGV�KLJKO\�RQ�VLWH�VSHFLILF
IDFWRUV���7R�REWDLQ�OHYHOV�RI�/:'�WKDW�DUH
SURSHUO\�IXQFWLRQLQJ��WKH�JRDO�LV�WR�PDLQWDLQ
VWUHDPVLGH�50=�FRQGLWLRQV�WKDW�SURYLGH
SRWHQWLDO�/:'�UHFUXLWPHQW��QRW�QHFHVVDULO\
VSHFLILF�LQVWUHDP�QXPEHUV��VHH�$SSHQGL[
.����3UHVFULSWLRQV�GHYHORSHG�IURP
ZDWHUVKHG�DQDO\VLV��VHH�6HFWLRQ������FDQ�EH
XVHG�WR�PRUH�FOHDUO\�UHILQH�VLWH�VSHFLILF
QHHGV�

%HGORDG
$�FHUWDLQ�DPRXQW�RI�EHGORDG�PDWHULDO�LV
QHFHVVDU\�WR�SURYLGH�VXEVWUDWH�IRU�FRYHU�DQG
VSDZQLQJ�KDELWDW�IRU�ILVK���)RU�H[DPSOH�
DQDGURPRXV�VDOPRQ�W\SLFDOO\�XVH�JUDYHOV
UDQJLQJ�IURP�����WR���LQFKHV�������WR������
PP���ZKHUHDV�VWHHOKHDG�DQG�UHVLGHQW�WURXW
PD\�XVH�VPDOOHU�VXEVWUDWHV�UDQJLQJ�IURP
�����WR���LQFKHV������WR�������PP���%MRUQQ
DQG�5HLVHU����������,QFUHDVHG�OHYHOV�RI
EHGORDG�DERYH�EDFNJURXQG�OHYHOV�FDQ�
KRZHYHU��OHDG�WR�VWUHDP�FKDQQHO�LQVWDELOLW\�
SRRO�ILOOLQJ�E\�FRDUVH�VHGLPHQW��RU
LQWURGXFWLRQ�RI�ILQH�VHGLPHQW�WR�VSDZQLQJ
JUDYHO��6SHQFH�HW�DO���������

)LQH�VHGLPHQW��������WR�������LQFK�RU�����WR
�����PP�LQ�GLDPHWHU��FDQ�UHGXFH�VWUHDP
KDELWDW�TXDOLW\��UHVWULFW�VXQOLJKW
SHQHWUDWLRQ��DQG�ILOO�SRUHV�EHWZHHQ�WKH
JUDYHO��WKXV�SUHYHQWLQJ�WKH�IORZ�RI�R[\JHQ�
ULFK�ZDWHU�WR�ILVK�HJJV�WKDW�PD\�EH
GHSRVLWHG�LQ�WKH�JUDYHO���)LQH�VHGLPHQWV
DQG�ODUJHU�SDUWLFOHV��XS�WR�DERXW������LQFK
>�����PP@�RU�VDQG�VL]HG�IUDFWLRQV��FDQ�DOVR
VPRWKHU�ILVK�HJJV�DQG�GHYHORSLQJ�\RXQJ�LQ
WKH�JUDYHO���,Q�DGGLWLRQ��WKH\�PD\�DOVR�FORJ
SRUHV�RU�EUHDWKLQJ�VXUIDFHV�RI�DTXDWLF
LQVHFWV��SK\VLFDOO\�VPRWKHU�WKHP��RU
GHFUHDVH�DYDLODEOH�KDELWDW��6SHQFH�HW�DO��
������1XWWDOO�DQG�%LHOE\��������%MRUQQ�HW
DO���������&HGHUKROP�HW�DO���������5DQG�DQG
3HWURFHOOL����������)DFWRUV�LQIOXHQFLQJ�WKH
H[FHVVLYH�GHOLYHU\�RI�VHGLPHQW�WR�D�VWUHDP
LQFOXGH�����WKH�LQWHQVLW\�DQG�ORFDWLRQ�RI
HURVLRQ�DQG�PDVV�ZDVWLQJ�HYHQWV��DQG����
WKH�SUHVHQFH�RI�DGHTXDWH�VWUHDPVLGH
YHJHWDWLRQ�WR�ILOWHU�ILQH�VHGLPHQW�GHULYHG
IURP�KLOOVORSHV�DQG�URDG�HURVLRQ��VHH
6HFWLRQV�����DQG������

)LHOG�LQIRUPDWLRQ�FROOHFWHG�E\�&')*
�����D��DQG�3$/&2��������VKRZV�D�ZLGH
UDQJH�RI�ILQH�VHGLPHQW�OHYHOV�IRU�VWUHDPV�RQ
3$/&2�ODQGV��5�����������6LWHV�WKDW�KDG
JUHDWHU�WKDQ����SHUFHQW�ILQHV��SDUWLFOHV
VPDOOHU�WKDQ�������LQFK�RU������PP��ZHUH
IRXQG�LQ�D�PDMRULW\�RI�WKH�SODQQLQJ
ZDWHUVKHGV�VWXGLHG���,Q�ODERUDWRU\�VWXGLHV�
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D�VXEVWUDWH�FRQWDLQLQJ����SHUFHQW�ILQHV�ZDV
IRXQG�WR�UHGXFH�HPHUJHQFH�VXFFHVV�RI�\RXQJ
VDOPRQ�DQG�WURXW�E\����WR����SHUFHQW
�3KLOOLSV�HW�DO���������0DF'RQDOG�HW�DO��
��������$FFRUGLQJ�WR�VWXG\�UHVXOWV�DQG
VXPPDULHV�IURP�3HWHUVRQ�HW�DO���������DQG
&KDSPDQ���������D�SURSHUO\�IXQFWLRQLQJ
DTXDWLF�KDELWDW�ZRXOG�KDYH�VXEVWUDWHV�WKDW
FRQWDLQ�OHVV�WKDQ����WR����SHUFHQW�SDUWLFOHV
VPDOOHU�WKDQ�������LQFK�RU������PP�

:DWHU�4XDOLW\�DQG�WKH�$TXDWLF�(FRV\VWHP
)DYRUDEOH�ZDWHU�TXDOLW\�LV�DQ�LPSRUWDQW
FRPSRQHQW�RI�D�SURSHUO\�IXQFWLRQLQJ�DTXDWLF
V\VWHP���&KDQJHV�LQ�ZDWHU�TXDOLW\�FDQ
DIIHFW�WKH�VXUYLYDO�DQG�SURGXFWLRQ�RI�PDQ\
ILVK�DQG�RWKHU�DTXDWLF�VSHFLHV���.H\�ZDWHU
TXDOLW\�SDUDPHWHUV�DIIHFWLQJ�ILVK�VXUYLYDO
LQFOXGH�ZDWHU�WHPSHUDWXUH��GLVVROYHG
R[\JHQ��'2���WXUELGLW\��DQG�SRWHQWLDO
FRQWDPLQDQWV���6SHFLILF�LQIRUPDWLRQ�DQG
GDWD�RQ�ZDWHU�WHPSHUDWXUH�IURP�WKH
VWUHDPV�RQ�3$/&2�ODQGV�DQG�WKH
VXUURXQGLQJ�DUHD�DUH�DYDLODEOH��VHH�6HFWLRQ
������KRZHYHU��WKHUH�LV�OLWWOH�RU�QR�FRQVLVWHQW
LQIRUPDWLRQ�RQ�'2��WXUELGLW\��RU�SRWHQWLDO
FRQWDPLQDQWV�

:DWHU�WHPSHUDWXUH�SOD\V�DQ�LQWHJUDO�UROH�LQ
WKH�ELRORJLFDO�SURGXFWLYLW\�RI�VWUHDPV�
/LPLWHG�ZDWHU�WHPSHUDWXUH�GDWD�IURP�WKH
3$/&2�SODQQLQJ�DUHD�DUH�DYDLODEOH��VHH
6HFWLRQ��������)URP�DQDO\VLV�RI�ZDWHU
WHPSHUDWXUHV�FROOHFWHG�DW����VWDWLRQV�
WHPSHUDWXUH�FULWHULD�IRU�FRKR�VDOPRQ
�VSHFLILFDOO\�PD[LPXP�ZHHNO\�DYHUDJH
WHPSHUDWXUH�>0:$7@�YDOXHV¦VHH
6HFWLRQ�����DQG�$SSHQGL[�.��JHQHUDOO\�ZHUH
H[FHHGHG�LQ�HLJKW�ORFDWLRQV��LQFOXGLQJ�%HDU
&DQRH��&DUDEHH��DQG�5RGJHUV��FUHHNV��1RUWK
)RUN�<DJHU�&UHHN��WKH�%HDU�5LYHU��DQG�WKH
1RUWK�)RUN�(ON�5LYHU��VHH�7DEOH��������
7KHVH�YDOXHV�ZHUH�DVVRFLDWHG�ZLWK�WKH
ORFDWLRQ�RI�VDPSOLQJ�VLWHV�LQ�UHDFKHV�ZLWK
OHVV�WKDQ����SHUFHQW�FDQRS\�FRYHU��ZKLFK
LQGLFDWHV�WKDW�VWUHDP�VKDGLQJ�LV�D�FULWLFDO
IDFWRU�WKDW�LQIOXHQFHV�VWUHDP�WHPSHUDWXUHV�

:DWHU�WHPSHUDWXUH�IOXFWXDWLRQV�DQG�WKHLU
UHODWLRQVKLS�WR�'2�FDQ�DIIHFW�DOO�DVSHFWV�RI

VDOPRQ�DQG�WURXW�OLIH�KLVWRULHV�LQ�IUHVK
ZDWHU��IURP�LQFXEDWLRQ�DQG�HJJ�VXUYLYDO�LQ
VWUHDP�JUDYHO�WR�WKH�HPHUJHQFH��IHHGLQJ�
DQG�JURZWK�RI�IU\�DQG�MXYHQLOH�ILVK��WR�DGXOW
PLJUDWLRQ��KROGLQJ�SUHVSDZQLQJ�DQG
VSDZQLQJ�DFWLYLWLHV��DQG�RXWPLJUDWLRQ�RI
\RXQJ�ILVK���$�ULVH�LQ�WHPSHUDWXUH�LQFUHDVHV
WKH�PHWDEROLF�UDWH�RI�DTXDWLF�VSHFLHV�
HVSHFLDOO\�FROG�ZDWHU�VSHFLHV�VXFK�DV
VDOPRQ�DQG�WURXW���,Q�DGGLWLRQ��'2
GHFUHDVHV�DV�ZDWHU�WHPSHUDWXUH�LQFUHDVHV�
SRWHQWLDOO\�LQFUHDVLQJ�VWUHVV�RQ�ILVK���:DWHU
WHPSHUDWXUHV�LQ�WKH�UDQJH�RI���°)��DERXW
��°&��RU�JUHDWHU�FDQ�FDXVH�GHDWK�LQ�FROG�
ZDWHU�VSHFLHV�VXFK�DV�VDOPRQ�DQG�WURXW
ZLWKLQ�KRXUV�RU�GD\V��2UHJRQ�'(4��������
,Q�JHQHUDO��ZDWHU�WHPSHUDWXUHV�RI������WR
����°)�������WR�����°&���KDYH�EHHQ�IRXQG�WR
SURYLGH�D�SURSHUO\�IXQFWLRQLQJ�FRQGLWLRQ�IRU
MXYHQLOH�VDOPRQ�DQG�WURXW��VHH�$SSHQGL[�.��
6LPLODU�RU�FRROHU�WHPSHUDWXUHV�PD\�EH
UHTXLUHG�IRU�DPSKLELDQV��VHH�6HFWLRQ�������

,QFUHDVHV�LQ�ZDWHU�WHPSHUDWXUH�LQ�IRUHVW
VWUHDPV�FDQ�RIWHQ�EH�WUDFHG�WR�UHGXFWLRQ�RI
VKDGH�SURGXFLQJ�ULSDULDQ�YHJHWDWLRQ�DORQJ
ILVK�EHDULQJ�DQG�WULEXWDU\�VWUHDPV�WKDW
VXSSO\�ZDWHU�WR�RWKHU�ILVK�EHDULQJ�VWUHDPV�
6HFWLRQ�����GHVFULEHV�H[LVWLQJ�ZDWHU
WHPSHUDWXUHV�LQ�VWUHDPV�RQ�3$/&2�DQG
VXUURXQGLQJ�ODQGV���,Q�DGGLWLRQ��ZDWHU
WHPSHUDWXUHV�FDQ�EH�DIIHFWHG�E\�VWUHDP
ZLGHQLQJ��VHGLPHQWDWLRQ�VWUHDP�GHSWK�
PLFURFOLPDWH��JURXQGZDWHU��DQG�RWKHU
XSVWUHDP�LQSXWV��VHH�6HFWLRQ������

&XPXODWLYH�HIIHFWV�RI�HOHYDWHG�ZDWHU
WHPSHUDWXUHV�LQ�VHYHUDO�WULEXWDULHV�FDQ
UHVXOW�LQ�ORVV�RI�PDLQVWHP�UHDULQJ�KDELWDW
GRZQVWUHDP��%URZQ����������$QRWKHU�HIIHFW
LV�WKH�ORQJ�WHUP�YHUVXV�VKRUW�WHUP�HIIHFW�RI
ZDUP�ZDWHU�WHPSHUDWXUHV�RQ�FROG�ZDWHU
DTXDWLF�VSHFLHV���+HDW�VWUHVV�PD\�FXPXODWH
VXFK�WKDW�LQFUHDVHG�H[SRVXUH�IRU�MXYHQLOH
ILVK�LQ�DQ�HQYLURQPHQW�LQ�ZKLFK�JURZWK�LV
UHGXFHG�RU�XQDEOH�WR�PHHW�LQFUHDVHG
PHWDEROLF�GHPDQGV�LQFUHDVHV�WKHLU
VXVFHSWLELOLW\�WR�GLVHDVH��2UHJRQ�'(4�
������
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$GHTXDWH�'2�OHYHOV�DUH�LPSRUWDQW�IRU
VXSSRUWLQJ�ILVK��LQYHUWHEUDWHV��DQG�RWKHU
DTXDWLF�OLIH���6DOPRQLGV�DUH�SDUWLFXODUO\
VHQVLWLYH�WR�UHGXFHG�'2��2UHJRQ�'(4�
��������0DQDJHPHQW�LQGXFHG�GHSOHWLRQ�RI
'2�LQ�VWUHDP�ZDWHU�FDQ�RFFXU�IURP�KDUYHVW
DFWLYLWLHV��VXFK�DV�H[FHVVLYH�DPRXQWV�RI
ORJJLQJ�GHEULV�OHIW�LQ�D�VWUHDP�DQG�UHVXOWLQJ
LQ�GHFUHDVHG�'2��0DF'RQDOG�HW�DO���������
'2�FRQFHQWUDWLRQV�FDQ�DOVR�EH�GHFUHDVHG�E\
KLJK�VXPPHU�WHPSHUDWXUHV��ORZ�IORZV�
VHGLPHQW��DQG�DOJDO�EORRPV��VHH�6HFWLRQ
�����

)RUHVW�PDQDJHPHQW�DFWLYLWLHV�DUH�PRUH
OLNHO\�WR�DIIHFW�LQWHUJUDYHO�'2�WKURXJK
LQFUHDVHV�LQ�ILQH�VHGLPHQW���)RU�H[DPSOH�
LQWHUJUDYHO�'2�FRQFHQWUDWLRQV�KDYH�EHHQ
IRXQG�WR�EH�UHGXFHG�DV�D�UHVXOW�RI�WLPEHU
KDUYHVW��%MRUQQ�DQG�5HLVHU��������5LQJOHU
DQG�+DOO��������0RULQJ����������,QWHUJUDYHO
'2�KDV�EHHQ�UHFRJQL]HG�DV�FUXFLDO�WR�WKH
VXUYLYDO�RI�VDOPRQLG�HPEU\RV��EXW�FXUUHQW
FULWHULD�GR�QRW�GLUHFWO\�DGGUHVV�WKLV�ZDWHU
TXDOLW\�VWDQGDUG���,QWHUJUDYHO�'2�GHSHQGV
RQ�VHYHUDO�LQWHUUHODWHG�IDFWRUV�VXFK�DV
VXUIDFH�ZDWHU�FRQFHQWUDWLRQV��SHUFHQWDJH�RI
ILQH�VHGLPHQW�DQG�JUDYHO�LQ�SRUHV��DQG�WKH
R[\JHQ�GHPDQG�RI�WKH�HJJV���&ULWLFDO�OHYHOV
RI�'2�DOVR�GHSHQG�RQ�WKH�YHORFLW\�RI�WKH
ZDWHU�SDVVLQJ�WKH�HJJV��DV�OHVV�R[\JHQ�LV
QHHGHG�DW�KLJKHU�YHORFLWLHV��2UHJRQ�'(4�
��������6LWH�VSHFLILF�GDWD�RQ�VXUIDFH�ZDWHU
RU�LQWHUJUDYHO�'2V�KDYH�QRW�EHHQ�UHFRUGHG
IRU�3$/&2�ODQGV�

%LRORJLFDO�HIIHFWV�RI�LQFUHDVHG�WXUELGLW\�PD\
LQFOXGH�D�GHFUHDVH�LQ�SULPDU\�SURGXFWLYLW\
RI�DOJDH�DQG�SHULSK\WRQ�GXH�WR�WKH�GHFUHDVH
LQ�OLJKW�SHQHWUDWLRQ���'HFOLQHV�LQ�SULPDU\
SURGXFWLYLW\�FDQ�DGYHUVHO\�DIIHFW�WKH
SURGXFWLYLW\�RI�KLJKHU�WURSKLF�OHYHOV�VXFK�DV
PDFURLQYHUWHEUDWHV�DQG�ILVK��*UHJRU\�HW�DO��
��������7XUELGLW\�FDQ�DOVR�LQWHUIHUH�ZLWK
IHHGLQJ�EHKDYLRU�RU�FDXVH�JLOO�GDPDJH�LQ
ILVK��+LFNV�HW�DO����������EXW�PD\�SURYLGH
VRPH�SRVLWLYH�EHQHILWV���)RU�H[DPSOH��LW�FDQ
SURYLGH�FRYHU�IURP�SUHGDWRUV��*UHJRU\�DQG
/HYLQJV����������/LWWOH�LQIRUPDWLRQ�LV

DYDLODEOH�RQ�WXUELGLW\�OHYHOV�LQ�VWUHDPV�RQ
3$/&2�ODQGV�

:DWHU�TXDOLW\�FRQWDPLQDQWV��H�J��
SHWUROHXP�SURGXFWV��FKHPLFDOV��VHZDJH��DQG
KHDY\�PHWDOV��FDQ�VHYHUHO\�LPSDLU�DTXDWLF
HFRV\VWHPV�HLWKHU�E\�VXEOHWKDO��H�J��
UHGXFHG�JURZWK��RU�OHWKDO�HIIHFWV��H�J���ILVK
NLOOV����3$/&2�ODQGV�DUH�SULPDULO\�ORFDWHG
LQ�IRUHVWHG�KHDGZDWHU�DUHDV�ZLWK�QR
LQGXVWULDOL]DWLRQ�RU�XUEDQL]DWLRQ�XSVWUHDP�
7KHUHIRUH��WKH�RFFXUUHQFH�RI�FRQWDPLQDQWV
LV�OLNHO\�WR�EH�ORZ���+HUELFLGHV�PD\�EH�XVHG�
KRZHYHU��EXW�ZRXOG�EH�FRQWUROOHG�WKURXJK
UHJXODWLRQV�DQG�DJHQF\�UHYLHZ��VHH�6HFWLRQ
��������,Q�DGGLWLRQ��VSLOOV�RI�FRQWDPLQDQWV
�H�J���SHWUROHXP�SURGXFWV��DUH�SRVVLEOH�RQ
URDGV��ODQGLQJ��RU�VNLG�WUDLOV���,QIRUPDWLRQ
LV�DYDLODEOH�RQ�KHUELFLGHV��VHH�6HFWLRQ������
+RZHYHU��VSHFLILF�LQIRUPDWLRQ�RQ�RWKHU
FRQWDPLQDQWV�LV�QRW�DYDLODEOH�IRU�3$/&2
ODQGV�

6WUHDP�)ORZ
7KH�DPRXQW�RI�ZDWHU�SURYLGHG�WR�DTXDWLF
HFRV\VWHPV�DW�FULWLFDO�WLPHV�LV�LPSRUWDQW�IRU
VXVWDLQLQJ�ILVK�DQG�RWKHU�DTXDWLF�VSHFLHV�
0DQ\�ILVK�KDYH�EHFRPH�DGDSWHG�WR�QDWXUDO
IORZ�F\FOHV�IRU�IHHGLQJ��VSDZQLQJ�
PLJUDWLRQ��DQG�VXUYLYDO�QHHGV���7KH�WLPLQJ�
PDJQLWXGH��DQG�GXUDWLRQ�RI�SHDN�DQG�ORZ
IORZV�PXVW�EH�VXIILFLHQW�WR�FUHDWH�DQG
PDLQWDLQ�ULSDULDQ�DQG�DTXDWLF�KDELWDW�
)ORZV�FDQ�EH�LQIOXHQFHG�E\�PDQDJHPHQW
DFWLYLWLHV�VXFK�DV�WLPEHU�KDUYHVW�DQG�URDGV
�VHH�6HFWLRQV�����DQG��������,Q�JHQHUDO��ORZ�
RU�EDVH�OHYHO�VWUHDP�IORZV�WKDW�RFFXU�GXULQJ
WKH�ODWH�VXPPHU�RIWHQ�OLPLW�KDELWDW�IRU
UHDULQJ�MXYHQLOH�VDOPRQ�DQG�WURXW���7KH\
FDQ�DOVR�QHJDWLYHO\�DIIHFW�PLJUDWLRQ�DQG
DFFHVV�WR�KDELWDW�DQG�IRRG�UHVRXUFHV��DV�ZHOO
DV�GLVUXSWLQJ�VSDZQLQJ�EHKDYLRU���6XFK
FRQGLWLRQV�FDQ�RFFXU�QDWXUDOO\�GXULQJ�WKLV
SHULRG�GXH�WR�ODFN�RI�SUHFLSLWDWLRQ�
+RZHYHU��ORZ�IORZV�FDQ�EH�H[DFHUEDWHG�E\
ZDWHU�ZLWKGUDZDOV��VLOWLQJ��ZKLFK�FDQ
GHFUHDVH�SRRO�GHSWK���DQG�VWUHDP�ZLGHQLQJ
UHVXOWLQJ�IURP�XQVWDEOH�EDQNV�
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+LJK�ZLQWHU�IORZV�DQG�IORRGV�WKDW�VFRXU�WKH
VWUHDPEHG�FDQ�EH�GHWULPHQWDO�WR�HJJV�RU
\RXQJ�ILVK�WKDW�PD\�EH�LQFXEDWLQJ�LQ�WKH
VWUHDP�JUDYHOV���%RWK�H[WUHPH�KLJK�DQG�ORZ
IORZ�FRQGLWLRQV�PD\�RFFXU�LQ�WKH�UHJLRQ�RI
WKH�SURSRVHG�+&3�SODQQLQJ�DUHD���)RU
H[DPSOH��WKH�(HO�5LYHU�QHDU�6FRWLD�KDV
UHFRUGHG�GLVFKDUJHV�WKDW�UDQJH�IURP
����FXELF�IHHW�SHU�VHFRQG��FIV��LQ�6HSWHPEHU
�����WR�D�KLJK�RI���������FIV�WKDW�ZDV
UHFRUGHG�GXULQJ�IORRGV�LQ�'HFHPEHU������

)LVK�3DVVDJH
8SVWUHDP�PLJUDWLRQ�RI�DGXOW�VDOPRQ�
VWHHOKHDG��DQG�WURXW�WR�VSDZQLQJ�DUHDV�RU
UHGLVWULEXWLRQ�RI�UHDULQJ�ILVK�WR�SRWHQWLDO
KDELWDW�LQ�XSVWUHDP�DUHDV�FDQ�EH�LPSHGHG
RU�EORFNHG�E\�D�QXPEHU�RI�GLIIHUHQW
PHFKDQLVPV���7KHVH�PHFKDQLVPV�FDQ
LQFOXGH�WKH�IROORZLQJ�

• :DWHU�WHPSHUDWXUH¦(OHYDWHG�ZDWHU
WHPSHUDWXUHV��H�J���JUHDWHU�WKDQ���°)
>��°&@�RU���°)�>����°&@�IRU�IDOO�FKLQRRN
VDOPRQ�DQG�FRKR�VDOPRQ��UHVSHFWLYHO\�
DUH�NQRZQ�WR�VWRS�WKH�PLJUDWLRQ�RI�ILVK
�%MRUQQ�DQG�5HLVHU��������

• '2¦$W�OHDVW���PJ�O�RI�'2�LV
UHFRPPHQGHG�WR�SURYLGH�R[\JHQ�QHHGV
IRU�PLJUDWLQJ�ILVK��%MRUQQ�DQG�5HLVHU�
��������'HFUHDVHG�R[\JHQ�FDQ�RFFXU�DV�D
UHVXOW�RI�KLJK�ZDWHU�WHPSHUDWXUHV�DQG
R[\JHQ�FRQVXPSWLRQ�FUHDWHG�E\�GHFD\�RI
RUJDQLF�GHEULV��FKHPLFDOV��DQG
UHVSLUDWLRQ�

• 7XUELGLW\¦+LJK�OHYHOV�RI�VHGLPHQW
�H�J���������PJ�O��KDYH�EHHQ�UHSRUWHG
�%MRUQQ�DQG�5HLVHU��������DV�FHDVLQJ
XSVWUHDP�PLJUDWLRQ�

• 3K\VLFDO�%DUULHUV¦+LJK�ZDWHUIDOOV�RU
FDVFDGHV�WKDW�DUH�EH\RQG�WKH�MXPSLQJ
RU�SK\VLFDO�FDSDELOLWLHV�RI�ILVK��FDQ
SUHYHQW�XSVWUHDP�PLJUDWLRQ���6LPLODUO\�
H[FHVVLYH�ZDWHU�YHORFLWLHV�WKDW�UHVXOW�LQ
FRQGLWLRQV�WKDW�DUH�EH\RQG�WKH�SK\VLFDO
FDSDELOLWLHV�RI�D�JLYHQ�ILVK�VSHFLHV�FDQ
DOVR�UHVWULFW�RU�SUHYHQW�XSVWUHDP
PLJUDWLRQ���7KH�PD[LPXP�YHORFLW\

EH\RQG�ZKLFK�FRKR�DQG�FKLQRRN�VDOPRQ
FDQQRW�VXFFHVVIXOO\�PRYH�XSVWUHDP�LV
DERXW���IHHW�SHU�VHFRQG�������PHWHUV�SHU
VHFRQG���5HLVHU�DQG�%MRUQQ��������

6KDOORZ�ZDWHU�GHSWKV�IURP�FRQGLWLRQV�VXFK
DV�ORZ�IORZ�FDQ�LPSHGH�RU�SUHYHQW�SDVVDJH
�H�J���XSVWUHDP�PLJUDWLRQ�RI�FKLQRRN�RU�FRKR
VDOPRQ�LV�QRW�JHQHUDOO\�VXFFHVVIXO�DW�GHSWKV
OHVV�WKDQ�DERXW�����IRRW�������PHWHU��RU����
IRRW�������PHWHU���UHVSHFWLYHO\��%MRUQQ�DQG
5HLVHU����������6XFK�FRQGLWLRQV�FDQ�RFFXU
GXULQJ�ORZ�IORZ�SHULRGV�ZKHUH�ULIIOHV
EHWZHHQ�SRROV�FDQ�EHFRPH�FRPSOHWHO\�GU\�RU
ODFN�VXIILFLHQW�GHSWK�IRU�SDVVDJH���2WKHU
EDUULHUV�FDQ�LQFOXGH�FXOYHUWV�XVHG�DW�VWUHDP
FURVVLQJV�WKDW�SUHYHQW�SDVVDJH�GXH�WR�KLJK
ZDWHU�YHORFLWLHV��UHVWULFWHG�GHSWKV��H[FHVVLYH
HOHYDWLRQ�IRU�VXFFHVVIXO�HQWU\��VL]H�DQG
OHQJWK��DQG�RWKHU�IDFWRUV���6LPLODUO\��GHEULV
MDPV�FDQ�SUHYHQW�RU�GHOD\�XSVWUHDP
SDVVDJH��%MRUQQ�DQG�5HLVHU��������

&KDQQHO�0RUSKRORJ\
&KDQQHO�PRUSKRORJ\�LV�WKH�VKDSH�DQG�IRUP
RI�WKH�VWUHDP�EHG�DQG�LWV�DVVRFLDWHG�EDQNV�
1DWXUDO�FKDQQHOV�DUH�FRPSOH[�DQG�FRQWDLQ�D
PL[WXUH�RI�KDELWDWV�GLIIHULQJ�LQ�GHSWK�
YHORFLW\��DQG�FRYHU��%LVVRQ��HW�DO���������
7KH\�DUH�IRUPHG�GXULQJ�VWRUP�HYHQWV�WKDW
KDYH�DVVRFLDWHG�IORZV�ZKLFK�PRELOL]H
VHGLPHQW�LQ�WKH�FKDQQHO�EHG��0XUSK\�
��������7KH�K\GURORJLF�UHJLPH�RI�D
ZDWHUVKHG��FRPELQHG�ZLWK�LWV�JHRORJ\
�ZKLFK�LQIOXHQFHV�WKH�FKDQQHO�DQG
GHWHUPLQHV�VHGLPHQW�VXSSO\���KLOOVORSH
FKDUDFWHULVWLFV��DQG�ULSDULDQ�YHJHWDWLRQ
GHWHUPLQHV�WKH�QDWXUH�RI�VWUHDP�FKDQQHO
PRUSKRORJ\��H�J���QXPEHU�DQG�VSDFLQJ�RI
SRROV�DQG��ZLGWK�WR�GHSWK�UDWLR���%HVFKWD�HW
DO���������6XOOLYDQ�HW�DO�����������7KHUHIRUH�
DFWLYLWLHV�LQ�WKHVH�DUHDV�ZRXOG�EH�H[SHFWHG
WR�DIIHFW�WKH�VKDSH�DQG�IRUP�RI�WKH�VWUHDP
FKDQQHO���)RU�H[DPSOH��VXEVWDQWLDO
LQFUHDVHV�LQ�YROXPH�DQG�IUHTXHQF\�RI�SHDN
IORZV�FDQ�FDXVH�VWUHDPEHG�VFRXU�DQG�EDQN
HURVLRQ���$�ODUJH�VHGLPHQW�VXSSO\�PD\
FDXVH�DJJUDGDWLRQ�RI�WKH�VWUHDP�FKDQQHO�
SRRO�ILOOLQJ��DQG�D�UHGXFWLRQ�LQ�JUDYHO
TXDOLW\��0DGHM����������8SVORSH�DFWLYLWLHV
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�H�J���WLPEHU�KDUYHVW��ODQG�FOHDULQJ��DQG
URDG�GHYHORSPHQW��FDQ�FKDQJH�FKDQQHO
PRUSKRORJ\�E\�DOWHULQJ�WKH�DPRXQW�RI
VHGLPHQW�RU�ZDWHU�FRQWULEXWHG�WR�WKH
VWUHDPV���7KLV��LQ�WXUQ��FDQ�GLVUXSW�WKH
EDODQFH�RI�VHGLPHQW�LQSXW�DQG�UHPRYDO�LQ�D
VWUHDP��6XOOLYDQ�HW�DO���������

3RR,�5LIIOH�6WUXFWXUH
6WUHDPV�WKDW�ODFN�D�EDODQFH�EHWZHHQ�SRROV
DQG�ULIIOHV�DUH�RIWHQ�OHVV�SURGXFWLYH�WKDQ
VWUHDPV�WKDW�KDYH�PRUH�FRPSOH[�VWUXFWXUH�
3RROV�DUH�XVHG�DV�KROGLQJ�DQG�UHVWLQJ�DUHDV
IRU�DGXOW�ILVK�SULRU�WR�VSDZQLQJ��GHHS�ZDWHU
FRYHU�IRU�SURWHFWLRQ��DQG�FRRO�ZDWHU�UHIXJLD
GXULQJ�ORZ�IORZ�VXPPHU�PRQWKV���5LIIOHV
DUH�LPSRUWDQW�IRU�UHR[\JHQDWLRQ�RI�ZDWHU�
KDELWDW�IRU�IRRG�RUJDQLVPV�VXFK�DV�DTXDWLF
PDFURLQYHUWHEUDWHV��DQG�DV�UHDULQJ�DUHDV
IRU�ILVK��*UHJRU\�DQG�%LVVRQ��������
,QWHQVLYH�WLPEHU�KDUYHVW�KDV�EHHQ�UHSRUWHG
WR�GHFUHDVH�SRRO�GHSWK��VXUIDFH�DUHD��DQG
WKH�JHQHUDO�GLYHUVLW\�RI�SRRO�FKDUDFWHU
�5DOSK�HW�DO�����������3RVVLEOH�PHFKDQLVPV
LQFOXGH�GHFUHDVHG�RFFXUUHQFH�RI�/:'
�ZKLFK�FDQ�KHOS�IRUP�DQG�VWDELOL]H�SRROV�
DQG�ILOOLQJ�RI�UHPDLQLQJ�SRROV�ZLWK�EHG
PDWHULDO�

$�UDQJH�RI�RSWLPXP�SRRO�WR�ULIIOH�UDWLRV�IRU
D�SURSHUO\�IXQFWLRQLQJ�V\VWHP�KDV�EHHQ
GHVFULEHG�LQ�WKH�OLWHUDWXUH��$SSHQGL[�.��
$SSO\LQJ�DQ\�YDOXHV�ZLWKLQ�WKLV�UDQJH�WR
ILHOG�FRQGLWLRQV�ZRXOG�UHTXLUH�FRQVLGHULQJ
VLWH�VSHFLILF�FKDUDFWHULVWLFV�VXFK�DV�H[LVWLQJ
/:'��VWUHDP�JUDGLHQW��EDQN
FKDUDFWHULVWLFV��VHGLPHQW�ORDG��EHG�PDWHULDO
�H�J���EHGURFN�DQG�ERXOGHUV���DQG�RWKHU
ZDWHUVKHG�IDFWRUV�VXFK�DV�K\GURORJLF
FRQGLWLRQV��0XUSK\��������

)ORRGSODLQ�%DFNZDWHU�6LGH�&KDQQHO
&RQQHFWLYLW\
)ORRGSODLQV�DUH�DQ�LPSRUWDQW�FRPSRQHQW�RI
DTXDWLF�KDELWDW���7KH\�SURYLGH
RYHUZLQWHULQJ�KDELWDW�DQG�UHIXJH�IURP�KLJK
IORZV�IRU�ILVK��DV�ZHOO�DV�LQSXW�RI�RUJDQLF
PDWWHU�DQG�/:'���6HDVRQDOO\�IORRGHG
FKDQQHOV�DQG�SRQGV�DUH�SDUWLFXODUO\

LPSRUWDQW�IRU�UHDULQJ�FRKR�VDOPRQ�DQG
RWKHU�ILVK�VSHFLHV�GXULQJ�ZLQWHU�PRQWKV�
/DUJH�IORRGSODLQV�FDQ�DOVR�IXQFWLRQ�DV�ILOWHUV
IRU�VXEVXUIDFH�IORZV�DQG�PDLQWHQDQFH�RI
ZDWHU�TXDOLW\��*UHJRU\�DQG�%LVVRQ��������
0DMRU�IORRGSODLQV�LQ�WKH�SODQQLQJ�DUHD
JHQHUDOO\�DUH�ORFDWHG�LQ�WKH�ORZHVW�UHDFKHV
RI�WKH�PDMRU�ULYHUV��LQFOXGLQJ�WKH�(HO�5LYHU
�ZKLFK�LV�WKH�ODUJHVW���9DQ�'X]HQ�5LYHU��IRU
PRVW�RI�LWV�OHQJWK�LQ�3$/&2�ODQGV�DQG
GRZQVWUHDP�WR�LWV�FRQIOXHQFH�ZLWK�WKH�(HO��
<DJHU�&UHHN�QHDU�&DUORWWD��0DWWROH�5LYHU�
%HDU�5LYHU��6DOPRQ�&UHHN��(ON�5LYHU�
)UHVKZDWHU�&UHHN��/DUDEHH�&UHHN��DQG
-DFRE\�&UHHN���7RSRJUDSKLF�DQG�JHRORJLF
PDSV�LQGLFDWH�WKDW�PRVW�RI�WKH�H[WHQVLYH
IORRGSODLQV�DUH�ORFDWHG�GRZQVWUHDP�IURP
3$/&2�ODQGV��VHH�6HFWLRQ������

�������� 6WUHDP�+DELWDW�DQG�)LVKHULHV
3URMHFWV

3URMHFWV�WR�DVVHVV�DQG�UHVWRUH�VWUHDP
KDELWDW�FRQGLWLRQV�IRU�VDOPRQ�DQG�WURXW
KDYH�EHHQ�LPSOHPHQWHG�LQ�VHYHUDO�UHJLRQV
ZLWKLQ�WKH�+&3�SODQQLQJ�DUHD���7KHVH�KDYH
EHHQ�FRQGXFWHG�LQ�FRRSHUDWLRQ�ZLWK�WKH
&')*�DQG�LQFOXGH�WKH�IROORZLQJ�

• 3$/&2¦2SHUDWHV�ILVK�UHDULQJ�IDFLOLWLHV
XVHG�WR�SURGXFH�WURXW�DQG�VDOPRQ�IU\
DQG�RXWPLJUDQWV�IRU�UHOHDVH�LQWR
VWUHDPV�RQ�LWV�RZQHUVKLS��3$/&2�
��������2SHUDWLRQV�IRFXV�RQ�HJJ
FROOHFWLRQ�IURP�ZLOG�ILVK��KDWFKHU\
FRQGLWLRQV�WKDW�PLPLF�QDWXUDO�VWUHDP
FRQGLWLRQV��UHOHDVHV�RI�IU\�LQVWHDG�RI
ROGHU�ILVK��DQG�GLVHDVH�FRQWURO���7KH
KDWFKHU\�IDFLOLWLHV�DUH�LQWHQGHG�WR�DLG
WKH�HVWDEOLVKPHQW�RI�VHOI�VXVWDLQLQJ
SRSXODWLRQV�RI�ZLOG�ILVK�DQG�ZLOO�EH�XVHG
LQ�WKH�IXWXUH�RQO\�DV�ORQJ�DV�WKH\�KDYH�D
SRVLWLYH�LPSDFW�RQ�ZLOG�ILVK�SRSXODWLRQV
�3$/&2����������)XWXUH�RSHUDWLRQ�RI
WKHVH�IDFLOLWLHV�ZLOO�EH�FRYHUHG�E\�D
6HFWLRQ����D�����$��(6$�SHUPLW�EHFDXVH
WKH�RSHUDWLRQV�ZRXOG�SRWHQWLDOO\�DIIHFW
DQ�(6$�OLVWHG�VSHFLHV��L�H���FRKR
VDOPRQ��
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,Q�DGGLWLRQ��3$/&2��������KDV
XQGHUWDNHQ�QXPHURXV�VWUHDP
HQKDQFHPHQW�UHVWRUDWLRQ�SURMHFWV�VLQFH
��������6HH�0DS�����9RO��9�DQG�3DUW�*�
9RO��,,�RI�WKH�6<3�+&3����7KHVH�HIIRUWV
KDYH�LQFOXGHG�DFFHVV�LPSURYHPHQWV�
EDQN�VWDELOL]DWLRQ�VWUXFWXUHV��DQG�LQ�
VWUHDP�FKDQQHO�HQKDQFHPHQWV�

• +XPEROGW�)LVK�$FWLRQ�&RPPLWWHH¦
2SHUDWHV�D�ZHLU�RQ�)UHVKZDWHU�&UHHN
DQG�FRQGXFWV�VWUHDP�UHVWRUDWLRQ
DFWLYLWLHV���7KLV�JURXS�DOVR�FRQGXFWV
VWUHDP�DVVHVVPHQW�DQG�ILVK�SRSXODWLRQ
VXUYH\V�WKURXJKRXW�WKH�)UHVKZDWHU
&UHHN�ZDWHUVKHG�

• 0DWWROH�:DWHUVKHG�6DOPRQ�6XSSRUW
*URXS¦&RQGXFWV�H[WHQVLYH�VWUHDP
DVVHVVPHQW��SODQQLQJ��DQG�UHVWRUDWLRQ
DFWLYLWLHV�LQ�WKH�0DWWROH�5LYHU
ZDWHUVKHG���7KH�SULPDU\�HPSKDVLV�RI
WKLV�JURXS�LV�WR�SURWHFW��HQKDQFH��DQG
UHVWRUH�ZLOG��LQGLJHQRXV�VDOPRQLG
SRSXODWLRQV�DQG�WKH�HFRV\VWHPV�WKDW
VXVWDLQ�WKHP�LQ�WKH�0DWWROH�5LYHU
ZDWHUVKHG���3URMHFWV�LQFOXGH�WUDSSLQJ�
KROGLQJ��VSDZQLQJ��DQG�UHDULQJ
RSHUDWLRQV�WR�LQFUHDVH�MXYHQLOH�VDOPRQLG
RXWPLJUDQW�QXPEHUV�

�������� )LVK

6SHFLHV�3UHVHQW
7DEOH�������OLVWV�WKH�ILVK�VSHFLHV�UHFRUGHG�LQ
VWUHDPV�RQ�3$/&2�ODQGV�DQG�DGMDFHQW
DUHDV���7KH�WDEOH�DOVR�SURYLGHV�WKH�IHGHUDO
RU�VWDWH�VWDWXV�RU�WKH�OHYHOV�RI�FRQFHUQ�DV
LGHQWLILHG�E\�0R\OH�HW�DO�����������7KH�OLVW
IRFXVHV�RQ�VSHFLHV�WKDW�VSHQG�WKHLU�HQWLUH
OLYHV�LQ�IUHVKZDWHU�RU�DQDGURPRXV�IRUPV
WKDW�VSHQG�SDUW�RI�WKHLU�OLIH�F\FOH�LQ
IUHVKZDWHU���6SHFLHV�WKDW�SUHGRPLQDQWO\
OLYH�LQ�HLWKHU�WKH�HVWXDULQH�RU�PDULQH
HQYLURQPHQW�DUH�QRW�LQFOXGHG���2QH
H[FHSWLRQ��WKH�WLGHZDWHU�JRE\��LV�D�IHGHUDOO\
OLVWHG�VSHFLHV�WKDW�RFFXUV�LQ�WKH�HVWXDULQH
DUHDV�DQG�ODJRRQV�DORQJ�WKH�QRUWK�FRDVW�RI
&DOLIRUQLD��0R\OH�HW�DO���������

3ULRULW\�)LVK�6SHFLHV�IRU�(YDOXDWLRQ
&RKR�DQG�FKLQRRN�VDOPRQ��FXWWKURDW�WURXW�
DQG�UDLQERZ�VWHHOKHDG�WURXW�ZHUH
FRQVLGHUHG�WKH�SULRULW\�JURXS�IRU�HYDOXDWLRQ
RI�SRWHQWLDO�HIIHFWV�IURP�WKH�DOWHUQDWLYHV�
7KH�+&3��3$/&2��������LGHQWLILHG�WKHVH�DV
§/LVW�$�6SHFLHV�¨��$OVR�LQFOXGHG�DV�D�/LVW�$
VSHFLHV�ZDV�3DFLILF�ODPSUH\��ZKLFK�LV
GLVFXVVHG�ODWHU�LQ�WKLV�VHFWLRQ�

7KH�SULRULW\�ILVK�VSHFLHV�DUH�DOVR�WKH
SULPDU\�VSHFLHV�DGGUHVVHG�LQ�WKH�SURSRVHG
+&3���7KH\�ZHUH�VHOHFWHG�IRU�HYDOXDWLRQ
EHFDXVH�KLVWRULFDOO\�WKH\�KDYH�EHHQ�D�PDMRU
WDUJHW�IRU�KDUYHVW�E\�VSRUW��FRPPHUFLDO��RU
1DWLYH�$PHULFDQ�ILVKHUPHQ���,Q�DGGLWLRQ�
WKH\�GHSHQG�RQ�KLJK�TXDOLW\�IUHVKZDWHU
KDELWDW�IRU�PLJUDWLRQ��VSDZQLQJ��HJJ
LQFXEDWLRQ���UHDULQJ��DQG�RYHUDOO�VXUYLYDO�
7KHUHIRUH��WKH\�DUH�FRQVLGHUHG�VHQVLWLYH�WR
ODQG�XVHV�WKDW�PD\�GHFUHDVH�WKH�QDWXUDO
IXQFWLRQV�RI�DQ�DTXDWLF�HFRV\VWHP�

7DEOH�������SUHVHQWV�WKH�JHQHUDO�OLIH�KLVWRU\
FKDUDFWHULVWLFV�RI�WKH�SULRULW\�VSHFLHV���7KH
FKDUDFWHULVWLFV�FDQ�YDU\�VLJQLILFDQWO\�LQ
GLIIHUHQW�ORFDWLRQV�GHSHQGLQJ�RQ�FOLPDWH�
IRRG�VXSSO\��VWUHDP�IORZ��DQG�RWKHU�IDFWRUV
�)ORVL�DQG�5H\QROGV����������)LJXUH��������D�
E��F��DQG�G��VKRZV�WKH�GLVWULEXWLRQV�RI�WKH
SULRULW\�ILVK�VSHFLHV�LQ�WKH�ILYH�PDLQ�:$$V
WKDW�HQFRPSDVV�3$/&2�ODQGV���7KH�ILJXUHV
ZHUH�EDVHG�RQ�*,6�LQIRUPDWLRQ�IURP
3$/&2��������WKDW�ZDV�PRGLILHG�E\
DGGLWLRQDO�LQIRUPDWLRQ�IURP�&')*
�3HUVRQDO�FRPPXQLFDWLRQ��/��3UHVWRQ�
&')*�>(XUHND@��3HUVRQDO�FRPPXQLFDWLRQ�
6��'RZQLH��&')*�>5HGZD\������@����7KH
GLVWULEXWLRQV�SUHVHQW�DUHDV�RQO\�RQ�3$/&2
ODQGV�DQG�DUHDV�GRZQVWUHDP���)RU�H[DPSOH�
FKLQRRN�VDOPRQ��FRKR�VDOPRQ��DQG�VWHHOKHDG
DUH�NQRZQ�WR�RFFXU�LQ�WKH�0DWWROH�5LYHU
EDVLQ��EXW�KDYH�QRW�EHHQ�GRFXPHQWHG�RQ
3$/&2�ODQGV���,W�LV�LPSRUWDQW�WR�QRWH�
KRZHYHU��WKDW�PDQ\�DUHDV��H�J���1RUWK�)RUN
0DWWROH��SRUWLRQV�RI�ZKLFK�DUH�RQ�3$/&2
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Table 3.8-3.��Current Status of Fish Species Recorded in Streams on PALCO Lands
and Adjacent Areas

Fish Species
Federal
Status1/

State
Status2/

Level of Concern
(Moyle et al. 1995)3/

Coho salmon (Oncorhynchus kisutch) FT (April 1997) CCT M1

Chinook salmon (O. tshawytscha) PFT CSSC M1/M2

Steelhead/rainbow trout (O. mykiss) Rejected for
listing

March 14, 1998
(Currently holds

candidate
status)

CSSC M1/M2

Coastal cutthroat trout (O. clarki clarki) FSR CSSC M2

Coastal prickly sculpin (Cottus asper) - - M4

Coastrange sculpin (C. aleuticus) - - M4

Pacific lamprey (Lampetra tridentata) SC - M4

Sacramento sucker (Catostomus
occidentalis humboldtianus)

- - M4

Sacramento squawfish (Ptychocheilius
grandis)

- - -

California roach (Lavinia symmetricus) - - Introduced to area

American shad (Alosa sappidisima) - - Introduced to West
Coast

Green sturgeon (Acipenser mediostris) SC - M1

Threespine stickleback (Gasterosteus
aculeatus)

- - M4

Tidewater goby (Eucyclogobius
newberryi)

FE - M1

Eulachon (Thaleichthys pacificus) - - M3

Longfin smelt (Spirinchus thaleicthys) - - M1

(Source:  Adapted from PALCO, 1996 and Moyle et al., 1995)

Federal1/ State2/ Moyle et. al (1995)3/

C = Candidate

FE = Federal endangered species

FT = Federal threatened species

FSR = Status review of species
currently being conducted by NMFS

PFE = Proposed for Federal listing as
endangered

PFT = Proposed for Federal listing as
threatened

SC = Species of concern

CCT = California candidate for
listing as threatened

CE = California endangered species

CSSC = CDFG Species of Special
Concern

M1 = Qualifies as endangered or
threatened

M2 = Special concern

M3 = “Watch list”

M4 = Secure status
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Table 3.8-4.  General Life History Characteristics of Salmonids on PALCO Lands and
Nearby Areas

Species
Freshwater
Rearing Outmigration Marine Rearing

Spawning
Migration/Spawning

  Coho salmon 1 to 2 years Juveniles migrate
downstream in the
spring (March-April).

1 to 2 years,
attaining a size of
about 22-28 in.
(55-70 cm).

October through
January (primarily
November and
December)

Chinook salmon Fall run1/ usually
limited to less than
one year

Variablemost
juveniles migrate
downstream in the
spring (March-April);
however, some may
remain in streams and
estuaries and enter the
ocean in the fall.

2 to 5 years,
attaining a size of
about 30-39 in.
(75-100 cm).

Late August and early
November, depending
on adequate stream
flows for migration;
spawning from October
through January

Steelhead
trout/rainbow
trout

Summer run - 1 to 3
years

Winter run - 1 to 2
years, attaining a
size of about a
“Half-Pounder”2/

Juveniles migrate
downstream in the
spring (March-June).

Same as above.

Same as above.

2 to 3 years,
attaining a size of
19 to 33 in. (48 to
84 cm).

same as above

Upstream migration in
April-July followed by
spawning from
December-April

Upstream migration in
November-March;
spawning from
December - April

   Cutthroat trout Two or more years
before downstream
migration;  some
remain residents in
freshwater
throughout their life

Juveniles migrate
downstream in the
spring (March-June).

Less than 1 year,
attaining a size
rarely exceeding
50 cm (20 in.)

Upstream migration
from August to
October; spawning in
winter through the
spring

(Source:  Adapted from Flosi and Reynolds, 1994; Moyle et al., 1995; and Busby et al., 1996).

1/ According to Moyle et al. (1995) small numbers of spring-run chinook salmon (possibly strays) have been reported in the
Mad River, Mattole River, Eel River, and Redwood Creek.  There is, however,  no evidence of recent spawning.

2/ Found only in the Rogue, Klamath, Mad, and Eel rivers.  According to Busby et al. (1996), following downstream
migration, “half-pounders spend only 2 to 4 months in the ocean and they return to freshwater.  They overwinter in
freshwater and emigrate to salt water the following spring.”  This is believed to be a false spawning migration because few
half-pounders are sexually mature.



EE

L RIVE R

VAN DUZEN
RIVER

SALM ON CR
E

E
K

E
L

K
R

IV
ER

F
R

E
S

H
W

A
T

E
R

C
R

E
E

K

PA
CI

FI
C 

O
CE

A
N

BEAR RIVER

Bear
C r

ee
k

Chadd
C

reek

O
il C

reek

M
A

T TOLE RIVER

M cG innis Creek

N
.F

. M
A

T
T

O
L

E

Ball Creek

Sq
u

a
w

C
re

ek

C

a n oe Creek

S.F. E
E

L

RIVER

Scott C
re

ek

EEL RIVER

Lara bee Creek

Pan th
er

C
re

ek

Root C
reek

Nanning C r eek

Cummings Creek

Grizzly

C
re

ek

Brown C
reek

Yager Cree k

S.F. Y
ager

N.F. Y ag
er

L
aw

re
nc

e
C

re
ek

Shaw
Creek

B
ellC

reek

C
op

pe
rm

il l
C

re
ek

Pr
ice

Creek

S.F. ELK RIVER

N.F. ELK RIVER

C
lo

ne
y Gulch

/blackcomb2/palco2/amls/ps fish8x11 aml September 24 1998



EE

L RIVE R

VAN DUZEN
RIVER

SALM ON CR
E

E
K

E
L

K
R

IV
ER

F
R

E
S

H
W

A
T

E
R

C
R

E
E

K

PA
CI

FI
C 

O
CE

A
N

BEAR RIVER

Bear
C r

ee
k

Chadd
C

reek

O
il C

reek

M
A

T TOLE RIVER

M cG innis Creek

N
.F

. M
A

T
T

O
L

E

Ball Creek

Sq
u

a
w

C
re

ek

C

a n oe Creek

S.F. E
E

L

RIVER

Scott C
re

ek

EEL RIVER

Lara bee Creek

Pan th
er

C
re

ek

Root C
reek

Nanning C r eek

Cummings Creek

Grizzly

C
re

ek

Brown C
reek

Yager Cree k

S.F. Y
ager

N.F. Y ag
er

L
aw

re
nc

e
C

re
ek

Shaw
Creek

B
ellC

reek

C
op

pe
rm

il l
C

re
ek

Pr
ice

Creek

S.F. ELK RIVER

N.F. ELK RIVER

C
lo

ne
y Gulch

/blackcomb2/palco2/amls/ps fish8x11 aml September 24 1998



EE

L RIVE R

VAN DUZEN
RIVER

SALM ON CR
E

E
K

E
L

K
R

IV
ER

F
R

E
S

H
W

A
T

E
R

C
R

E
E

K

PA
CI

FI
C 

O
CE

A
N

BEAR RIVER

Bear
C r

ee
k

Chadd
C

reek

O
il C

reek

M
A

T TOLE RIVER

M cG innis Creek

N
.F

. M
A

T
T

O
L

E

Ball Creek

Sq
u

a
w

C
re

ek

C

a n oe Creek

S.F. E
E

L

RIVER

Scott C
re

ek

EEL RIVER

Lara bee Creek

Pan th
er

C
re

ek

Root C
reek

Nanning C r eek

Cummings Creek

Grizzly

C
re

ek

Brown C
reek

Yager Cree k

S.F. Y
ager

N.F. Y ag
er

L
aw

re
nc

e
C

re
ek

Shaw
Creek

B
ellC

reek

C
op

pe
rm

il l
C

re
ek

Pr
ice

Creek

S.F. ELK RIVER

N.F. ELK RIVER

C
lo

ne
y Gulch

/blackcomb2/palco2/amls/ps fish8x11 aml September 21 1998



EE

L RIVE R

VAN DUZEN
RIVER

SALM ON CR
E

E
K

E
L

K
R

IV
ER

F
R

E
S

H
W

A
T

E
R

C
R

E
E

K

PA
CI

FI
C 

O
CE

A
N

BEAR RIVER

Bear
C r

ee
k

Chadd
C

reek

O
il C

reek

M
A

T TOLE RIVER

M cG innis Creek

N
.F

. M
A

T
T

O
L

E

Ball Creek

Sq
u

a
w

C
re

ek

C

a n oe Creek

S.F. E
E

L

RIVER

Scott C
re

ek

EEL RIVER

Lara bee Creek

Pan th
er

C
re

ek

Root C
reek

Nanning C r eek

Cummings Creek

Grizzly

C
re

ek

Brown C
reek

Yager Cree k

S.F. Y
ager

N.F. Y ag
er

L
aw

re
nc

e
C

re
ek

Shaw
Creek

B
ellC

reek

C
op

pe
rm

il l
C

re
ek

Pr
ice

Creek

S.F. ELK RIVER

N.F. ELK RIVER

C
lo

ne
y Gulch

/blackcomb2/palco2/amls/ps fish8x11 aml September 24 1998



C:\PALCO_PDF\12121-8.DOC • 10/3/98 3.8-23

ODQGV��KDYH�QRW�EHHQ�VXUYH\HG�IRU�WKHVH
VSHFLHV���,Q�WKRVH�XQVXUYH\HG�DUHDV��10)6
SUHVXPHV�WKH�SUHVHQFH��RI�FRKR�VDOPRQ��LI
KDELWDW�IRU�WKHP�H[LVWV���7DEOH������
SURYLGHV�WKH�GLVWULEXWLRQ�RI�SULRULW\�ILVK
VSHFLHV�E\�VWUHDP�PLOHV�IRU�3$/&2�DQG�(ON
5LYHU�7LPEHU�&RPSDQ\�ODQGV���7KHVH
GLVWULEXWLRQV�DUH�EDVHG�RQ�FXUUHQWO\�NQRZQ�
EXW�OLPLWHG��LQIRUPDWLRQ��VHH�)LJXUHV�����
�D�E�F�G��

$QDGURPRXV�ILVK�VSHQG�DW�OHDVW�SDUW�RI
WKHLU�OLIH�LQ�IUHVKZDWHU�DQG�SDUW�LQ
VDOWZDWHU���$QDGURPRXV�VDOPRQ�DQG�WURXW
OD\�WKHLU�HJJV�LQ�VWUHDP�JUDYHO���)ROORZLQJ
LQFXEDWLRQ��MXYHQLOH�ILVK�KDWFKHG�IURP�WKH
HJJV�HPHUJH�IURP�WKH�JUDYHO���'HSHQGLQJ�RQ
WKH�VSHFLHV�RI�VDOPRQ�RU�WURXW��WKH�DPRXQW
RI�WLPH�WKH�MXYHQLOHV�VSHQG�LQ�IUHVKZDWHU
YDULHV��7DEOH����������-XYHQLOH�IDOO�FKLQRRN
PD\�PLJUDWH�GRZQVWUHDP�WR�WKH�RFHDQ�VRRQ
DIWHU�HPHUJHQFH���,Q�FRQWUDVW��RWKHU�VSHFLHV
VXFK�DV�FRKR��VWHHOKHDG�UDLQERZ�WURXW��DQG
FXWWKURDW�WURXW�PD\�VSHQG�RQH�WR�WZR�\HDUV
LQ�IUHVKZDWHU�EHIRUH�PLJUDWLQJ�WR�WKH�RFHDQ�

,Q�WKH�RFHDQ��DQDGURPRXV�VDOPRQ�DQG�WURXW
LQFUHDVH�LQ�VL]H�DQG�PDWXUH���6DOPRQ�UHWXUQ
WR�WKHLU�VWUHDPV�RI�RULJLQ�WR�VSDZQ�DQG�GLH�
6WHHOKHDG�DQG�FXWWKURDW�WURXW�IROORZ�D
VLPLODU�F\FOH��H[FHSW�WKH\�PD\�VXUYLYH
VSDZQLQJ��UHWXUQ�WR�WKH�RFHDQ��DQG
HYHQWXDOO\�PLJUDWH�WR�IUHVKZDWHU�WR�VSDZQ
DJDLQ���$GXOW�VDOPRQ�DQG�WURXW�VHHN�GHHS
SRROV�DV�UHVWLQJ�VLWHV�GXULQJ�SHULRGV�RI
VXVWDLQHG�ORZ�IORZ��H�J���VXPPHU�VWHHOKHDG
PD\�VSHQG�VHYHUDO�PRQWKV�LQ�IUHVKZDWHU
EHIRUH��VSDZQLQJ����7KH\�VHHN�WKH�FRYHU
SURYLGHG�E\�WKH�GHHS�SRROV�DQG�WKH
SRWHQWLDOO\�FRROHU�ZDWHU�WHPSHUDWXUHV�WKDW
PD\�EH�IRXQG�LQ�WKHVH�SRROV�GXULQJ�WKH
VXPPHU��0R\OH�HW�DO���������1LHOVHQ�HW�DO��
��������'XULQJ�WKLV�KROGLQJ�SHULRG��WKH�ILVK
DUH�FRQVSLFXRXV��FRQJUHJDWH�LQ�WKH�SRROV�
DQG�DUH�RIWHQ�XQDEOH�WR�OHDYH�WKH�SRROV�GXH
WR�ORZ�VWUHDP�IORZV���0R\OH�HW�DO���������KDV
LQGLFDWHG�WKDW�RQH�RI�WKH�PRVW�LPPHGLDWH
WKUHDWV�WR�DGXOW�VXPPHU�VWHHOKHDG��DQG
OLNHO\�DQ\�VDOPRQ�WKDW�PD\�UHVW�LQ�WKHVH

GHHS�SRROV��LV�SRDFKLQJ���%RWK�VQDJJLQJ�RI
ILVK�IURP�WKH�EDQN�DQG�VSHDULQJ�E\�GLYHUV
KDV�EHHQ�UHSRUWHG�

%RWK�VWHHOKHDG�UDLQERZ�WURXW�DQG�FXWWKURDW
WURXW�KDYH�UHVLGHQW�IRUPV�WKDW�VSHQG�WKHLU
HQWLUH�OLYHV�LQ�IUHVKZDWHU���5HVLGHQW�IRUPV
DUH�JHQHUDOO\�VPDOOHU�DV�DGXOWV�WKDQ
DQDGURPRXV�IRUPV���+RZHYHU��MXYHQLOHV�RI
ERWK�IRUPV�DUH�HVVHQWLDOO\
LQGLVWLQJXLVKDEOH��ZKLFK�SUHYHQWV�FOHDU
LGHQWLILFDWLRQ�RI�WKH�WZR�IRUPV�LQ�WKH�ILHOG�

&RKR�6DOPRQ
&RKR�VDOPRQ�UDQJH�IURP�QRUWKHUQ�-DSDQ
DORQJ�WKH�HDVW�FRDVW�RI�5XVVLD�WR�$ODVND�DQG
VRXWK�DORQJ�WKH�ZHVW�FRDVW�RI�1RUWK
$PHULFD�WR�&DOLIRUQLD���&RKR�VDOPRQ�DUH
IRXQG�LQ�PDMRU�ULYHUV�DQG�PDQ\�VWUHDPV�RQ
3$/&2�ODQGV��)LJXUH������D��

&ULWLFDO�IUHVKZDWHU�KDELWDW�FRQGLWLRQV�IRU
MXYHQLOH�FRKR��&')*���������*UHJRU\�DQG
%LVVRQ��������)UHVK��������LQFOXGHV�WKH
IROORZLQJ�

• <HDU�URXQG�FRRO��KLJK�TXDOLW\�ZDWHU
�H�J���FRQWDPLQDQW�IUHH�

• $EXQGDQFH�RI�VKDGH

• &RYHU�LQ�WKH�IRUP�RI�ODUJH��VWDEOH�
ZRRG\�GHEULV�DQG�XQGHUFXW�EDQNV

• 8QHPEHGGHG�JUDYHO�UXEEOH�VXEVWUDWH

• (QRXJK�SRRO�KDELWDW

• $GHTXDWH�IRRG�VXSSO\

• 6KDOORZ�KDELWDW�DORQJ�VWUHDP�PDUJLQV
IRU�\RXQJ�ILVK

• 5HIXJHV�IURP�KLJK�ZDWHU�WHPSHUDWXUH�
ORZ�VWUHDP�IORZV��DQG�QDWXUDO�IORRGLQJ

• 6LGH�FKDQQHOV�DQG�RWKHU�ODWHUDO�KDELWDWV

• /RZ�OHYHOV�RI�FRPSHWLWLRQ�DQG�SUHGDWLRQ

7KLV�KDELWDW�LV�SDUWLFXODUO\�VXVFHSWLEOH�WR
KXPDQ�GLVWXUEDQFHV��&')*��������*UHJRU\
DQG�%LVVRQ��������VXFK�DV�WKH�IROORZLQJ�

• 'DPV�RU�ILVK�SDVVDJH�EDUULHUV�WKDW
SUHYHQW�XSVWUHDP�DFFHVV�RU�PRGLI\
GRZQVWUHDP�FRQGLWLRQV
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Table 3.8-5.  Fish Distribution on PALCO Lands (by Stream Miles)

WAA Hydrologic Unit Steelhead Chinook Coho Cutthroat1
Class 1 Stream

Miles

Bear/Mattole River Bear River 9.0 22.6

Mattole Delta 3.2 5.0

NF Mattole River 0.8 5.0

Upper NF Mattole 6.3 0.1 9.6

Bear/Mattole River Total 19.2 0.1 42.3

Eel River Eel Delta 6.3 0.2 0.1 2.5 12.6

Giants Ave 0.7 0.2 1.2

Larabee Creek 12.3 6.0 3.9 21.5

Lower Eel 15.6 6.7 2.9 30.9

Sequoia 10.5 4.4 3.6 13.7

Eel River Total 45.3 17.5 10.5 2.5 79.9

Humboldt Bay Elk River 13.98 15.49 15.79 17.11 21.5

Freshwater Creek 11.2 9.9 11.1 7.3 21.8

Salmon Creek 7.2 7.2 4.7 7.2 0.7

Humboldt Bay Total 25.2 22.2 23.7 24.4 44.0

Mad River Butler Valley 0.0 0.0 0.0 0.0 0.6

Iaaqua Buttes 0.0 0.0 0.0 0.0 2.9

Mad River Total 0.0 0.0 0.0 0.0 3.5

Van Duzen River Van Duzen WAA 20.8 17.5 13.9 1.9 30.4

Yager Creek Lawrence Creek 16.9 8.6 6.9 25.6

Lower Yager 16.6 12.8 6.5 19.6

Middle Yager 2.5 1.1 7.2

North Yager 2.9 2.6 3.5

Yager Creek Total 38.8 25.0 13.4 55.9

Grand Total 156.6 84.8 66.2 36.0 256.0
Elk River to PALCO

Humboldt Bay Elk River 3.2 3.2 3.2 3.9 8.0

Humboldt Bay Total 3.2 3.2 3.2 3.9 8.0

Grand Total 3.2 3.2 3.2 3.9 8.0

HCP Planning Area Total 159.8 88.0 69.4 39.9 264.0
Headwaters Reserve (not included above)

PALCO to Reserve

Humboldt Bay Elk River 1.0 0.0 0.0 1.1 2.8

Salmon Creek 0.0 0.0 0.0 0.0 4.2

Elk to Reserve

Humboldt Bay Elk River 8.7 7.6 7.6 7.6 9.6

HEADWATERS TOTAL 9.7 7.6 7.6 8.7 16.6
1/  Limited Cutthroat Data

Source:  Foster Wheeler Environmental Corporation, 1998
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• *UDYHO�PLQLQJ�WKDW�HOLPLQDWHV
VSDZQLQJ�DQG�UHDULQJ�KDELWDW�DQG
GRZQVWUHDP�UHFUXLWPHQW�RI�VSDZQLQJ
JUDYHO

• $JULFXOWXUDO�DQG�GRPHVWLF�GLYHUVLRQ�RI
VWUHDP�IORZV��SDUWLFXODUO\�GXULQJ�WKH
VXPPHU�PRQWKV

• 5LSDULDQ�YHJHWDWLRQ�UHPRYDO��EDQN
HURVLRQ��DQG�VHGLPHQWDWLRQ�GXH�WR�RYHU�
JUD]LQJ

• $JULFXOWXUDO�DQG�XUEDQ�UXQRII

• 5RDG�FRQVWUXFWLRQ�DQG�UXQRII

• /RJJLQJ�SUDFWLFHV

&RKR�KLVWRULFDOO\�RFFXUUHG�LQ�����VWUHDPV
DORQJ�WKH�FRDVW�RI�&DOLIRUQLD��%URZQ�DQG
0R\OH����������%\�������RQO\�����RI����
VWUHDPV��IRU�ZKLFK�UHFRUGV�H[LVW��KDG�FRKR
UXQV��ZKLOH�����GLG�QRW���,QIRUPDWLRQ�RQ�WKH
UHPDLQGHU�RI�WKH�VWUHDPV�ZDV�QRW�DYDLODEOH
�&')*������D���EXW�WKH�LQIRUPDWLRQ�RQ�WKH
����VWUHDPV�GHPRQVWUDWHV�WKDW�WKH
GLVWULEXWLRQ�RI�FRKR�KDV�VLJQLILFDQWO\
GHFOLQHG�

,Q�UHFHQW�\HDUV��SRSXODWLRQV�RI�ZLOG��RU
QDWXUDOO\�VSDZQLQJ��FRKR�VDOPRQ�DORQJ�WKH
FRDVWV�RI�:DVKLQJWRQ��2UHJRQ��DQG
&DOLIRUQLD�KDYH�GHFOLQHG�VLJQLILFDQWO\�WR
OHYHOV�WKDW�PD\�HQGDQJHU�RU�WKUHDWHQ�WKHLU
IXUWKHU�H[LVWHQFH��0R\OH�HW�DO��������
:HLWNDPS�HW�DO�����������7KH�H[DFW�UHDVRQV
IRU�WKLV�GHFOLQH�DUH�XQFOHDU��EXW�PD\�EH
UHODWHG�WR�RFHDQ�FRQGLWLRQV��RYHUKDUYHVW�
VWUHDP�FRQGLWLRQV��ODQG�XVH�SUDFWLFHV��RU�D
ZLGH�YDULHW\�RI�RWKHU�IDFWRUV���'XH�WR
FRQFHUQV�DERXW�WKH�GHFOLQH�LQ�FRKR�VDOPRQ
LQ�&DOLIRUQLD��WKH�FRPPHUFLDO�ILVKHU\�KDV
EHHQ�FORVHG��DQG�WKH�VSRUW�ILVKHU\�LV�QRZ
OLPLWHG�WR�LVRODWHG�DUHDV�

,Q�-XO\�������WKH�10)6��XQGHU�WKH�(6$�
ZDV�SHWLWLRQHG�WR�OLVW�FRKR�VDOPRQ�LQ�ILYH
VHSDUDWH�DUHDV�DORQJ�WKH�:HVW�&RDVW�DQG�WR
GHVLJQDWH�WKHVH�DUHDV�DV�FULWLFDO�KDELWDW�IRU
WKH�UHFRYHU\�RI�WKLV�VSHFLHV�>���)5�������
-XO\���������@���7KH�ILYH�DUHDV�DUH�FHQWUDO
&DOLIRUQLD��VRXWKHUQ�2UHJRQ�QRUWKHUQ
&DOLIRUQLD��WKH�2UHJRQ�&RDVW��WKH�ORZHU

&ROXPELD�5LYHU�VRXWKZHVW�:DVKLQJWRQ
FRDVW��DQG�WKH�3XJHW�6RXQG�+RRG�&DQDO
�)LJXUH����������,Q�2FWREHU�������FRKR
VDOPRQ�LQ�WKH�FHQWUDO�&DOLIRUQLD�DUHD�ZHUH
OLVWHG���2Q�$SULO�����������FRKR�VDOPRQ�LQ
WKH�VRXWKHUQ�2UHJRQ�QRUWKHUQ�&DOLIRUQLD
DUHDV�ZHUH�OLVWHG�DV�§WKUHDWHQHG�¨��&RKR�LQ
WKH�2UHJRQ�&RDVW�(68�ZHUH�OLVWHG�DV
WKUHDWHQHG�RQ�$XJXVW�����������7KH�RWKHU
DUHDV�DUH�XQGHU�IXUWKHU�UHYLHZ�

%HFDXVH�ZLOG�FRKR�VDOPRQ�DUH�OLVWHG�LQ
VRXWKHUQ�2UHJRQ�QRUWKHUQ�&DOLIRUQLD��WKH
10)6�ZLOO�GHYHORS�D�GUDIW�UHFRYHU\�SODQ
WKDW�DGGUHVVHV�FULWLFDO�KDELWDW�LVVXHV�
UHFRPPHQGV�PDQDJHPHQW�RSWLRQV��DQG
LGHQWLILHV�FULWHULD�WR�HYDOXDWH�ZKHWKHU
UHFRYHU\�HIIRUWV�DUH�ZRUNLQJ���7KH�SODQ�ZLOO
WKHQ�XQGHUJR�D�PDMRU�SXEOLF�UHYLHZ�SURFHVV�
,W�PD\�WDNH�D�\HDU�RU�PRUH�EHIRUH�WKH�SODQ
LV�ILQDOL]HG�DQG�LPSOHPHQWHG�

,Q�DGGLWLRQ�WR�WKH�10)6�UHYLHZ��WKH�FRKR
VDOPRQ�KDV�EHHQ�LGHQWLILHG�E\�WKH�6WDWH�RI
&DOLIRUQLD�DV�D�FDQGLGDWH�VSHFLHV�IRU
WKUHDWHQHG�VWDWXV�WKURXJKRXW�LWV�FXUUHQW
UDQJH�RI�GLVWULEXWLRQ�LQ�&DOLIRUQLD�

&KLQRRN�6DOPRQ
7KH�FKLQRRN�VDOPRQ�KDV�D�ZLGH�GLVWULEXWLRQ
DORQJ�ERWK�WKH�HDVW�DQG�ZHVW�FRDVWV�RI�WKH
1RUWK�3DFLILF���&KLQRRN�VDOPRQ�DUH�IRXQG�LQ
WKH�PDLQ�VWUHDPV�HQFRPSDVVLQJ�3$/&2
ODQGV��LQFOXGLQJ�)UHVKZDWHU�&UHHN��WKH�(ON
5LYHU��WKH�(HO�5LYHU�GUDLQDJH��DQG�WKH
0DWWROH�5LYHU��)LJXUH������E��

6LPLODU�WR�FRKR�VDOPRQ��SRSXODWLRQV�RI
FKLQRRN�VDOPRQ�LQ�VRPH�DUHDV�RI�WKH�:HVW
&RDVW�KDYH�GHFOLQHG�VHYHUHO\�WR�OHYHOV�WKDW
KDYH�UHTXLUHG�OLVWLQJ�XQGHU�WKH�(6$�
([DPSOHV�LQFOXGH�WKH�ZLQWHU�UXQ�FKLQRRN
VDOPRQ�LQ�WKH�6DFUDPHQWR�5LYHU��OLVWHG�DV
HQGDQJHUHG��DQG�FKLQRRN�VDOPRQ�LQ�WKH
6QDNH�5LYHU��D�WULEXWDU\�WR�WKH�&ROXPELD
5LYHU��OLVWHG�DV�WKUHDWHQHG����1HKOVHQ�HW�DO�
�������FRQVLGHUHG�IDOO�FKLQRRN�WR�EH�DW�KLJK
ULVN�RI�H[WLQFWLRQ�LQ�WKH�0DWWROH�5LYHU�DQG
DW�PRGHUDWH�ULVN�LQ�WKH�ORZHU�(HO�5LYHU�
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Figure 3.8-4. Proposed West Coast Coho ESUs
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7KH�10)6�ZDV�SHWLWLRQHG�WR�OLVW�FKLQRRN
DQG�GHVLJQDWH�FULWLFDO�KDELWDW�LQ�&DOLIRUQLD
DQG�RWKHU�DUHDV�RI�WKH�3DFLILF�1RUWKZHVW
XQGHU�WKH�(6$���$�VWDWXV�UHYLHZ�LV�EHLQJ
FRPSOHWHG�DQG�ZLOO�EH�SXEOLVKHG�LQ�D
IRUWKFRPLQJ�1DWLRQDO�2FHDQLF�DQG
$WPRVSKHULF�$GPLQLVWUDWLRQ��12$$�
WHFKQLFDO�PHPRUDQGXP���+RZHYHU��10)6
KDV�FRQFOXGHG�WKDW�FKLQRRN�VDOPRQ�LQ�WKH
QRUWKHUQ�&DOLIRUQLD�DUHD��QRUWK�RI�6DQ
)UDQFLVFR�%D\��§DUH�QRW�SUHVHQWO\�LQ�GDQJHU
RI�H[WLQFWLRQ�EXW�DUH�OLNHO\�WR�EHFRPH
HQGDQJHUHG�LQ�WKH�IRUHVHHDEOH�IXWXUH
>&2)5��������-XQH��������@�¨��&KLQRRN
VDOPRQ�FXUUHQWO\�DUH�IHGHUDOO\�SURSRVHG�DV
WKUHDWHQHG�RQ�WKH�VRXWKHUQ�2UHJRQ�DQG
&DOLIRUQLD�&RDVW�(68�>���)5��������0DUFK
�������@�

6WHHOKHDG�5DLQERZ�7URXW
6WHHOKHDG�WURXW��WKH�DQDGURPRXV�IRUP�RI
UDLQERZ�WURXW��UDQJHV�IURP�VRXWKHUQ
&DOLIRUQLD�WR�$ODVND��%XVE\�HW�DO���������

6WHHOKHDG�W\SLFDOO\�VSDZQ�IURP�ODWH�ZLQWHU
WKURXJK�VSULQJ���7KLV�VSHFLHV�LV�ZLGHO\
GLVWULEXWHG�LQ�PRVW�VWUHDPV�RQ�3$/&2
ODQGV��)LJXUH������F����6HYHUDO�IRUPV�PD\�EH
IRXQG��LQFOXGLQJ�VXPPHU�UXQV��ZLQWHU�UXQV�
DQG�§KDOI�SRXQGHUV�¨��(DFK�RI�WKHVH�IRUPV
KDV�VRPHZKDW�GLIIHUHQW�OLIH�KLVWRU\
FKDUDFWHULVWLFV��7DEOH��������

%HFDXVH�RI�WKHLU�H[WHQGHG�UHVLGHQFH�WLPH�LQ
IUHVKZDWHU��KDELWDW�UHTXLUHPHQWV�IRU
MXYHQLOH�VWHHOKHDG�WURXW�DUH�VLPLODU�WR�WKRVH
RI�FRKR�VDOPRQ���%RWK�UHTXLUH��IRU�H[DPSOH�
\HDU�URXQG�KLJK�TXDOLW\�ZDWHU��FRYHU�
XQHPEHGGHG�VXEVWUDWH��DQG�DGHTXDWH�IRRG
VXSSOLHV�

2YHUDOO��WKHUH�LV�OLWWOH�FXUUHQW�LQIRUPDWLRQ
RQ�UXQ�VL]HV�RI�VWHHOKHDG�LQ�WKH�ILYH�PDLQ
:$$V���+RZHYHU��EDVHG�RQ�DYDLODEOH
LQIRUPDWLRQ��%XVE\�HW�DO���������FRQFOXGHG
WKDW�VWHHOKHDG�WURXW�QHDU�3$/&2�ODQGV�DUH
QRW�FXUUHQWO\�LQ�GDQJHU�RI�H[WLQFWLRQ��EXW
DUH�OLNHO\�WR�EHFRPH�HQGDQJHUHG�LQ�WKH�QHDU
IXWXUH���6XPPHU�UXQ�VWHHOKHDG�DEXQGDQFH

LV��KRZHYHU��FRQVLGHUHG�YHU\�ORZ��%XVE\�HW
DO���������

6LPLODU�WR�FRKR�DQG�FKLQRRN�VDOPRQ�
VWHHOKHDG�ZHUH�SHWLWLRQHG�IRU�OLVWLQJ�XQGHU
WKH�(6$�GXH�WR�DSSDUHQW�SRSXODWLRQ
GHFOLQHV���6WHHOKHDG�VWDWXV�ZDV�UHYLHZHG
WKURXJK�D�IRUPDO�SURFHVV�WR�GHWHUPLQH�LI
WKH\�VKRXOG�EH�OLVWHG���2QH�RI�WKH�SRVVLEOH
DUHDV�IRU�OLVWLQJ�LQFOXGHG�WKH�QRUWK�FRDVW�RI
&DOLIRUQLD��)LJXUH����������,Q�0DUFK�������LW
ZDV�GHFLGHG�QRW�WR�OLVW�WKLV�VSHFLHV���7KH
SULPDU\�UHDVRQ�IRU�QRW�OLVWLQJ�DW�WKLV�WLPH�LV
WKDW�WKH�VWDWH�RI�&DOLIRUQLD�KDV�SURSRVHG�D
UHFRYHU\�SODQ�LQWHQGHG�WR�FRQVHUYH�DQG
UHEXLOG�ZLOG�VWHHOKHDG�SRSXODWLRQV���,W
UHPDLQV��KRZHYHU��D�IHGHUDO�FDQGLGDWH�IRU
OLVWLQJ�LQ�WKH�QRUWKHUQ�&DOLIRUQLD�(68�>��
)5��������0DUFK���������@�

&RDVWDO�&XWWKURDW
&RDVWDO�FXWWKURDW�RFFXU�IURP�WKH�(HO�5LYHU
LQ�&DOLIRUQLD�QRUWK�WR�6HZDUG��$ODVND�
7KH\�SUHIHU�VPDOO��ORZ�JUDGLHQW�FRDVWDO
VWUHDPV�DQG�HVWXDULQH�KDELWDWV��0R\OH�HW�
DO����������7KH\�KDYH�D�OLIH�KLVWRU\�VLPLODU�WR
VWHHOKHDG�WURXW��7DEOH��������

/LWWOH�LQIRUPDWLRQ�LV�DYDLODEOH�DERXW�UXQ
VL]HV�LQ�WKH�ILYH�PDLQ�:$$V�HQFRPSDVVLQJ
3$/&2�ODQGV���6LPLODU�WR�FRKR�VDOPRQ�
FKLQRRN�VDOPRQ��DQG�VWHHOKHDG�WURXW��WKH
VWDWXV�RI�FRDVWDO�FXWWKURDW�WURXW�LV�XQGHU
UHYLHZ�IRU�SRWHQWLDO�OLVWLQJ�DQG�GHVLJQDWLRQ
RI�FULWLFDO�KDELWDW���,Q�$XJXVW�������WKH
FRDVWDO�FXWWKURDW�WURXW�LQ�WKH�8PSTXD
5LYHU�LQ�VRXWKHUQ�2UHJRQ�ZDV�OLVWHG�DV
HQGDQJHUHG���&XWWKURDW�LQ�WKH�3$/&2
SODQQLQJ�DUHD�LV�FXUUHQWO\�D�IHGHUDO
FDQGLGDWH�VSHFLHV�IRU�OLVWLQJ�>���)5�������
-XO\���������@�

2WKHU�+&3�´/LVW�$µ�6SHFLHV��1RW
'HVLJQDWHG�DV�3ULRULW\�6SHFLHV�IRU
(YDOXDWLRQ�
7KH�SULRULW\�VSHFLHV�DUH�DOO�FRQVLGHUHG
XQGHU�WKH�SURSRVHG�+&3�IRU�WKH�,73�
$GGLWLRQDOO\��3$/&2�KDV�UHTXHVWHG�WKDW
WKH�3DFLILF�ODPSUH\��7DEOH��������EH



Cape Mendocino

1. Puget Sound
2. Olympic Peninsula
3. Southwest Washington
4. Lower Columbia River
5. Upper Willamette Coast
6. Oregon Coast
7. Klamath Mountains Province
8. Northern California
9. Central California Coast
10.South-Central California Coast
11. Southern California
12. Central Valley

Source: Adapted from Busby (1996) and PALCO (1996).

Figure 3.8-5. Proposed West Coast Steelhead Areas

3.8-28



C:\PALCO_PDF\12121-8.DOC • 10/3/98

Table 3.8-6.��*HQHUDO�/LIH�+LVWRU\�&KDUDFWHULVWLFV�RI�)LVK�1RW�'HVLJQDWHG�DV�3ULRULW\�6SHFLHV
IRU�(YDOXDWLRQ

Common
Name
Scientific
Name

Distribution
Notes

General Habitat
Requirements

Adult Food
Habits

Reproductive
Biology
(in CA)

HCP “List A” Species (Not Included as Priority Species for Evaluation [see Table 3.8-4])
Pacific lamprey
Lampetra
tridentata

Coastal streams
from southern CA
to AK

Habitat usually marine,
but enter freshwater
streams to spawn; spawn
in sandy gravel at the
upstream edge of riffles.

Adults parasitic on
other fish in marine
environments

Migrate upstream
in late spring and
early summer;
juveniles remain
in fresh water for
5-6 years.

Non-HCP “List A” Species
Coastal prickly
sculpin
Cottus asper

Ventura River, CA
north to Seward,
AK

Reside in calm waters of
rivers and streams;
spawning streams have a
boulder, cobble and flat
rock bottom and slow
current

Crustaceans, benthic
macroinvertebrates,
and occasional fish
eggs

Mature 2nd, 3rd, or
4th year; spawn in
March-April.

Coastrange
sculpin
Cottus aleuticus

Coastal streams
from Morrow Bay,
CA, north to AK

Reside in fairly large
streams with clean gravels
and moderate to rapid
currents; migrate to
spawning areas with large
flat rocks and moderate
current.

Aquatic insect
larvae and other
macroinvertebrates

Usually mature in
3rd year; spawn in
spring (March-
April peak).

Sacramento
sucker
Catostomus
occidentalis
humboldtianus

Throughout
northern CA

Inhabit a variety of
habitats from clear, cold
streams to sloughs;
spawning runs to upstream
riffles where spawn in
gravels.

Algae, invertebrate
larvae, and small
crustaceans on
stream bottom

Matures at age 4
or 5; spawn in
spring (February
to June).

Sacramento
squawfish
Ptychocheilus
grandis

Sierra Nevada
foothills (e.g.,
Sacramento-San
Joaquin & Russian
R.)

Deep, well-shaded pools
in larger streams;
spawning runs to upstream
riffles where spawn in
gravels.

Top predator of fish Mature at age 3
or 4; spawn in
spring.

California roach
Lavinia
symmetricus

Sacramento-San
Joaquin R. to
Russian R. in CA

Small, sometimes
intermittent, tributaries;
spawn in riffle areas
covered with small rocks.

Benthic filamentous
algae, crustacea, and
aquatic
macroinvertebrates

Mature at age 2;
spawn in July.

American shad
Alosa
sappidisima

Current West
Coast distribution
from Todos Santos
Bay, Baja, CA to
AK

Usually marine, but enter
freshwater rivers to
spawn; spawning is
demersal, so no substrate
is preferred.

Planktivorous Spawning runs
occur in March –
spawning takes
place from April
through June.

Green sturgeon

Acipenser
mediostris

Lower Sacramento
R., Klamath and
Trinity R., Mad
and Eel R. in CA

Habitats poorly known –
probably similar to white
sturgeon, but adults more
marine; preferred
spawning substrate is large
cobble.

Benthic
invertebrates, small
fish, shrimp, and
amphipods

Migrate up
Klamath R. from
late February to
late July; spawn
March-July, with
a peak from mid-
April to mid-
June.

Source:  PALCO, Preston, Downey, and Vestra, 1998
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LQFOXGHG�DV�D�§/LVW�$¨�VSHFLHV��VHH�3$/&2
������LQ�FDVH�LW�LV�OLVWHG�XQGHU�(6$�LQ�WKH
IXWXUH���,QIRUPDWLRQ�DERXW�OLIH�KLVWRU\
FKDUDFWHULVWLFV�DQG�KDELWDW�UHTXLUHPHQWV�RI
WKH�3DFLILF�ODPSUH\�LV�PRUH�OLPLWHG�WKDQ�IRU
WKH�SULRULW\�VSHFLHV�PDLQO\�GXH�WR�WKH�ODFN
RI�FXUUHQW�XVH�DV�D�IRRG�LWHP���7KLV�VWDWXV�LV
UHIOHFWHG�E\�QR�FRPPHUFLDO�RU�UHFUHDWLRQDO
KDUYHVWV�

7KH�3DFLILF�ODPSUH\�LV�GLVWULEXWHG�DORQJ�WKH
1RUWK�3DFLILF�VKRUHOLQHV�IURP�%DMD�
&DOLIRUQLD��WR�WKH�$OHXWLDQV��WR�-DSDQ�
$GXOWV�PRYH�XSVWUHDP�IURP�WKH�RFHDQ�IURP
-XO\�WR�6HSWHPEHU��EXW�GR�QRW�VSDZQ�XQWLO
$SULO�WKURXJK�-XO\�RI�WKH�IROORZLQJ�\HDU�

7KH\�VSDZQ�LQ�VDQG\�JUDYHO�DW�WKH
XSVWUHDP�HGJH�RI�ULIIOHV���7KH�DGXOWV�XVXDOO\
GLH���WR����GD\V�DIWHU�VSDZQLQJ��6FRWW�DQG
&URVVPDQ���������<RXQJ�KDWFK�LQ�WZR�WR
WKUHH�ZHHNV�DQG�DUH�WHUPHG�DPPRFRHWHV�
7KH�DPPRFRHWHV�EXUURZ�LQ�WKH�PXG�ZKHUH
WKH\�UHPDLQ�IRU�ILYH�RU�VL[�\HDUV���+RZHYHU�
WKH\�GR�QRW�QHFHVVDULO\�VWD\�LQ�RQH�DUHD
GXULQJ�WKLV�SHULRG��0R\OH����������7KH
DPPRFRHWHV�DUH�ILOWHU�IHHGHUV��PDLQO\
FRQVXPLQJ�DOJDH�RU�RUJDQLF�PDWWHU���$W�WKH
HQG�RI�WKH����RU���\HDU�SHULRG��WKH\
PHWDPRUSKRVH�LQWR�WKH�DGXOW�IRUP�DQG
PLJUDWH�GRZQVWUHDP�WR�WKH�RFHDQ�RU
HVWXDU\�LQ�ODWH�VXPPHU���7KH�IROORZLQJ
VSULQJ�RU�VXPPHU��WKH\�EHFRPH�SDUDVLWLF�RQ
RWKHU�ILVKHV�DQG�UHPDLQ�VR�IRU����WR
���PRQWKV�EHIRUH�PLJUDWLQJ�XSVWUHDP�WR
PDWXUH�DQG�VSDZQ��6FRWW�DQG�&URVVPDQ
������

+LVWRULFDOO\��ODPSUH\V�ZHUH�FDXJKW�E\
QDWLYH�1RUWK�$PHULFDQ�WULEHV�DQG�VPRNHG�
VXQ�GULHG��RU�VDOWHG�IRU�IRRG���7KH\�KDYH
DOVR�EHHQ�UHSRUWHG�DV�EHLQJ�XVHG�IRU�EDLW�WR
FDWFK�VWXUJHRQ�DQG�KDYH�EHHQ�XVHG�IRU
UHGXFWLRQ�WR�ILVK�PHDO��6FRWW�DQG�&URVVPDQ
��������7KH�(HO�5LYHU�RQFH�KDG�DQ
LPSRUWDQW�ODPSUH\�ILVKHU\�ZKLFK�RFFXUUHG
LQ�$SULO�DQG�0D\��6��'RZQLH��&')*�
>5HGZD\@��IURP�:HRII�WR�0LUDQGD���,W�KDV
DOVR�EHHQ�UHSRUWHG�WKDW�LQ�WKH�SDVW�D
ODERUDWRU\�IURP�(QJODQG�FROOHFWHG�DGXOW

ODPSUH\V�DW�WKH�%HQERZ�'DP�IRU�WKHLU
VHUXP�EORRG���,I�SURYLVLRQV�RI�WKH�SURSRVHG
+&3�ZRXOG�EH�EHQHILFLDO�IRU�SULRULW\�ILVK
VSHFLHV��WKH\�ZRXOG�DOVR�OLNHO\�SURYLGH
KDELWDW�FRQGLWLRQV�WKDW�ZRXOG�VXVWDLQ�YLDEOH
SRSXODWLRQ�RI�RWKHU�QDWLYH�VSHFLHV�VXFK�DV
3DFLILF�ODPSUH\��HVSHFLDOO\�VXLWDEOH�ZDWHU
WHPSHUDWXUH�DQG�KDELWDW���3URSHUO\
IXQFWLRQLQJ�FRQGLWLRQV�IRU�DQDGURPRXV�ILVK
VKRXOG�DOVR�SURYLGH�NH\�KDELWDW�IHDWXUHV�IRU
3DFLILF�ODPSUH\��HVSHFLDOO\�LI�ULSDULDQ�DQG
LQVWUHDP�SURFHVVHV�DQG�IXQFWLRQV�DUH
PDLQWDLQHG�RU�UHVWRUHG���)RU�H[DPSOH��/:'
LQ�VWUHDPV�LQFUHDVHV�K\GUDXOLF�URXJKQHVV
WKDW�LV�UHODWHG�WR�LQFUHDVHG�FRPSOH[LW\�RI
VHGLPHQWV��WKXV�SURYLGLQJ�D�YDULHW\�RI
KDELWDW�W\SHV�QHFHVVDU\�WR�VXSSRUW�DTXDWLF
VSHFLHV��%XIILQJWRQ��������

1RQ�3ULRULW\�6SHFLHV
7DEOH�������SUHVHQWV�WKH�JHQHUDO�OLIH�KLVWRU\
FKDUDFWHULVWLFV�RI�ILVK�VSHFLHV�QRW
GHVLJQDWHG�SULRULW\�VSHFLHV�IRU�HYDOXDWLRQ�
2WKHU�WKDQ�3DFLILF�ODPSUH\��WKHVH�VSHFLHV
ZHUH�QRW�LQFOXGHG�LQ�WKH�+&3�XQGHU�WKH
§/LVW�$¨�VSHFLHV���/HVV�LV�NQRZQ�DERXW�WKHVH
VSHFLHV�LQ�WKH�SODQQLQJ�DUHD�WKDQ�WKH
SULRULW\�VSHFLHV��SULPDULO\�EHFDXVH�WKH\�GR
QRW�VXSSRUW�VLPLODU�ILVKHULHV�RI�LQWHUHVW�DW
SUHVHQW���6SHFLHV�VXFK�DV�$PHULFDQ�VKDG�DUH
QRW�QDWLYH�WR�WKH�:HVW�&RDVW�DQG�&DOLIRUQLD
URDFK�KDYH�EHHQ�LQWURGXFHG�IURP�RWKHU
DUHDV�LQ�&DOLIRUQLD��7DEOH��������

������ (QYLURQPHQWDO�(IIHFWV

�������� &ULWHULD�IRU�(YDOXDWLRQ

&ULWHULD�IRU�GHWHUPLQLQJ�SRWHQWLDO�HIIHFWV�RI
WKH�DOWHUQDWLYHV�RQ�SULRULW\�ILVK�VSHFLHV�DQG
DTXDWLF�KDELWDW��ZHUH�EDVHG�RQ�WZR�EURDG�
VFDOH�SHUVSHFWLYHV�

• 0DQDJHPHQW�DSSURDFKHV�XQGHU�HDFK
DOWHUQDWLYH�LQ�ULSDULDQ�DQG�XSVORSH
DUHDV

                                                     
1 [Note:  This section does not consider amphibians.

See Section 3.10 for a discussion of those species.]
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• +DELWDW�QHHGV�DQG�ELRORJLFDO
UHTXLUHPHQWV�RI�SULRULW\�ILVK�VSHFLHV

7KH�DTXDWLF�KDELWDW�LQ�WKH�SODQQLQJ�DUHD�LV
ODUJH�DQG�FRPSOH[���,W�LV�DVVXPHG�WKDW
FXUUHQW�IUHVKZDWHU�KDELWDW�FRQGLWLRQV�LQ
WKLV�DUHD��LQ�JHQHUDO��GR�QRW�IXOO\�PHHW
UHTXLUHPHQWV�IRU�SULRULW\�ILVK�VSHFLHV��DV
GLVFXVVHG�LQ�6HFWLRQ��������)RU�H[DPSOH��DW
FHUWDLQ�WLPHV�RI�WKH�\HDU��H�J���GXULQJ�ODWH
VXPPHU���ZDWHU�WHPSHUDWXUHV�LQ�VRPH
VWUHDPV��H�J���(HO�DQG�0DWWROH�ULYHUV�
H[FHHG�IDYRUDEOH�OHYHOV�IRU�SULRULW\�VSHFLHV�
7KLV�LV�RIWHQ�DVVRFLDWHG�ZLWK�ODFN�RI
VWUHDPVLGH�YHJHWDWLRQ�WR�SURYLGH�VKDGLQJ�
6XFK�VKDGLQJ�FDQ�UHGXFH�WKH�ZDWHU
WHPSHUDWXUH��EXW�FDQ�DOVR�EH�LQIOXHQFHG�E\
RWKHU�IDFWRUV�VXFK�DV�ZHDWKHU�FRQGLWLRQV�
HOHYDWLRQV��DQG�JURXQGZDWHU�LQIORZ�
0DQDJHPHQW�DSSURDFKHV�XQGHU�HDFK
DOWHUQDWLYH�ZRXOG�DIIHFW�WKRVH�FRQGLWLRQV�LQ
D�GLIIHUHQW�PDQQHU���7KLV�DVVXPSWLRQ�
DOWKRXJK�XVHG�LQ�D�JHQHUDO�VHQVH�IRU�WKH
SODQQLQJ�DUHD��LV�QRW�XQLYHUVDO���)RU
H[DPSOH��FRQGLWLRQV�LQ�VRPH�DUHDV��H�J���WKH
+HDGZDWHUV�5HVHUYH��PD\�EH�DW�RU�QHDU
OHYHOV�WKDW�ZRXOG�VXSSRUW�KHDOWK\
SRSXODWLRQV�RI�SULRULW\�ILVK�VSHFLHV�
ZKHUHDV��FRQGLWLRQV�LQ�ZDWHU�TXDOLW\�
OLPLWHG�VWUHDPV��VHH�6HFWLRQ������PD\�EH
OHVV�DEOH�WR�IXOO\�VXSSRUW�SRSXODWLRQV�RI�DQ\
SULRULW\�ILVK�VSHFLHV���6XFK�DUHDV�PD\
LQFOXGH�WKH�)UHVKZDWHU�&UHHN�ZDWHUVKHG
�)UHVKZDWHU�&UHHN�+8���(ON�5LYHU��DQG
-RUGDQ��%HDU��DQG�6WLW]�FUHHNV��/RZHU�(HO
+8���ZKLFK�&')�KDV�OLVWHG�DV�FXPXODWLYHO\
LPSDFWHG�E\�VHGLPHQW�

,W�ZDV�DOVR�DVVXPHG�WKDW�FXUUHQW�DTXDWLF
KDELWDW�FRQGLWLRQV�IRU�SULRULW\�ILVK�VSHFLHV�LQ
WKH�SURSRVHG�+&3�SODQQLQJ�DUHD�PLJKW
UHPDLQ�WKH�VDPH�RU�EHFRPH�PRUH
XQIDYRUDEOH�EHIRUH�WKH\�ZRXOG�LPSURYH
XQGHU�DQ\�RI�WKH�DOWHUQDWLYHV��SULPDULO\
UHODWHG�WR�SDVW�DQG�SRWHQWLDO�VHGLPHQW
LQIOX[HV���7KH�UHDVRQ�IRU�WKLV�LV�WKH�ODJ�WLPH
EHWZHHQ�WKH�FRQWLQXLQJ�HIIHFWV�RI�SDVW
PDQDJHPHQW�SUDFWLFHV��H[LVWLQJ�URDGV��RU
FDWDVWURSKLF�HYHQWV��WKH������IORRGV��DQG

DQWLFLSDWHG�LPSURYHG�FRQGLWLRQV�LQ�WKH
IXWXUH�IROORZLQJ�LPSOHPHQWDWLRQ�RI�D
VSHFLILF�DOWHUQDWLYH���)RU�H[DPSOH�
UHFUXLWPHQW�RI�/:'��ZKLFK�KDV�WKH
SRWHQWLDO�WR�LPSURYH�FRYHU��SRRO�ULIIOH�UDWLRV�
DQG�VHGLPHQW�WUDQVSRUW�FRQGLWLRQV��PD\�QRW
EH�UHDOL]HG�IRU�VHYHUDO�GHFDGHV�RU�PRUH��VHH
6HFWLRQV�����DQG������LQ�DUHDV�ZKHUH�/:'�LV
FXUUHQWO\�GHILFLHQW��H�J���ZKHUH�VWUHDP
FOHDQLQJ�RU�WLPEHU�KDUYHVW�KDV�GHFUHDVHG
/:'�UHFUXLWPHQW�SRWHQWLDO����6LPLODUO\�
UHJURZWK�RI�YHJHWDWLRQ�WR�LQFUHDVH�FDQRS\
FRYHU�DQG�VKDGLQJ�PD\�UHTXLUH����WR���
\HDUV�WR�IXOO\�LPSURYH�XQIDYRUDEOH�ZDWHU
WHPSHUDWXUH�FRQGLWLRQV��VHH�6HFWLRQ������
:LWK�WKLV�DVVXPSWLRQ��LW�LV�SRVVLEOH�WKDW
FXUUHQW�SRSXODWLRQV�RI�SULRULW\�ILVK�VSHFLHV
LQ�VRPH�RU�DOO�SRUWLRQV�RI�WKH�DIIHFWHG
GUDLQDJHV�FRXOG�FRQWLQXH�DW�ORZ�OHYHOV�RU
GHFUHDVH�IXUWKHU��SHUKDSV�WR�OHYHOV�WKDW
FRXOG�QRW�VXVWDLQ�WKH�SRSXODWLRQV�
7KHUHIRUH��RWKHU�PHDVXUHV�VXFK�DV
VXSSOHPHQWDWLRQ�WKURXJK�KDWFKHULHV�RU
DGGLWLRQDO�VWUHDP�LPSURYHPHQW�PLJKW�EH
UHTXLUHG�DV�DGGLWLRQV�WR�DQ\�DOWHUQDWLYH�WR
FRQVHUYH�DQG�UHEXLOG�SRSXODWLRQV�RI�SULRULW\
ILVK�VSHFLHV�LQ�VRPH�VWUHDPV�LQ�D�VKRUWHU
WLPHIUDPH�

,W�LV�LPSRVVLEOH�WR�SUHFLVHO\�SUHGLFW�DTXDWLF
KDELWDW�FRQGLWLRQV�XQGHU�D�VSHFLILF
DOWHUQDWLYH��SDUWLFXODUO\�LI�WKRVH�SUHGLFWLRQV
DUH�IRU�D�SHULRG�WKDW�ZLOO�HQFRPSDVV�WKH���
\HDUV�RI�WKH�SURSRVHG�+&3���7KH�UHDVRQ�IRU
WKLV�GLIILFXOW\�LV�WKH�FRPSOH[�DQG�G\QDPLF
QDWXUH�RI�WKH�DTXDWLF�V\VWHP�DQG�WKH
VXUURXQGLQJ�WHUUHVWULDO�HQYLURQPHQW
�IORRGLQJ��HDUWKTXDNHV��ILUH��DQG�RWKHU
PDMRU�HYHQWV�WKDW�DIIHFW�DTXDWLF�DQG
VWUHDPVLGH�KDELWDW����,Q�WKH�DERYH�H[DPSOH
RQ�ZDWHU�WHPSHUDWXUH�DQG�VWUHDPVLGH
YHJHWDWLRQ��LW�LV�OLNHO\�WKDW�IXOO�FDQRS\
FORVXUH�DQG�UHJURZWK�RI�VWUHDPVLGH
YHJHWDWLRQ�WR�WKH�GLVWDQFH�RI�����IHHW�ZLOO
UHVXOW�LQ�ORZHU�ZDWHU�WHPSHUDWXUH�GXULQJ
ODWH�VXPPHU�SHULRGV�WKDQ�LI�QR�YHJHWDWLRQ
ZHUH�SUHVHQW����7KHUHIRUH��ZKHUH�FXUUHQW
VWUHDPVLGH�FRQGLWLRQV�SURYLGH�PLQLPDO�RU
QR�VKDGLQJ��VHH�6HFWLRQ�������WKH�UHJURZWK
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RU�GHYHORSPHQW��DV�SURSRVHG�LQ�WKH�+&3��RI
YHJHWDWLRQ�FDQ�EH�SUHGLFWHG��LQ�JHQHUDO��WR
HVWDEOLVK�D�WUHQG�WRZDUG�ORZHU�ZDWHU
WHPSHUDWXUHV�WKDQ�XQGHU�FXUUHQW
FRQGLWLRQV�

7KH�DERYH�H[DPSOH�PXVW�DOVR�FRQVLGHU�VLWH�
VSHFLILF�FRQGLWLRQV���$�IDYRUDEOH��WUHQG
WRZDUG�ORZHU�ZDWHU�WHPSHUDWXUHV�PD\�EH
WKH�FDVH�ZKHQ�VWUHDPVLGH�YHJHWDWLRQ
UHJURZV�RQ�VPDOOHU�VWUHDPV���+RZHYHU��RQ
YHU\�ODUJH�VWUHDPV�WKDW�KDYH�EURDG�VWUHDP
FKDQQHOV��VXFK�DV�WKH�ORZHU�(HO�DQG�ORZHU
9DQ�'X]HQ�ULYHUV���WKH�HIIHFWV�ZRXOG�EH�OHVV
SURQRXQFHG�EHFDXVH�WKH�VKDGLQJ�HIIHFW�RI
FDQRS\�SURSRUWLRQDOO\�FRYHUV�RQO\�D�YHU\
VPDOO�DUHD��LI�DQ\��FRPSDUHG�WR�D�VPDOOHU
VWUHDP�ZKHUH�WKH�FDQRS\�PD\�SURYLGH�D
PXFK�ODUJHU�VKDGLQJ�HIIHFW���6LPLODUO\�
/:'�LV�OLNHO\�OHVV�VWDEOH�LQ�D�ODUJHU�VWUHDP
WKDQ�LQ�VPDOOHU�VWUHDPV�EHFDXVH�ODUJHU
FKDQQHOV�FRQWDLQ�IHZHU��EXW�RIWHQ�ODUJHU�
SLHFHV�RI�ZRRG\�GHEULV�GXH�WR�KLJKHU
FDSDFLW\�WR�PRYH�ODUJHU�PDWHULDOV��5��
������

7UHQGV�LQ�DTXDWLF�KDELWDW�FKDQJHV�DOVR
LQYROYH�D�WLPH�FRQVLGHUDWLRQ���)RU�H[DPSOH�
SULRULW\�ILVK�VSHFLHV�KDYH�D�UHODWLYHO\�VKRUW
OLIH�F\FOH��XS�WR�IRXU�\HDUV����,Q�:$$V�ZKHUH
KDELWDW�LV�GHJUDGHG��KDELWDW�UHVWRUDWLRQ
ZRXOG�RQO\�EHJLQ�WR�EHFRPH�HIIHFWLYH�DIWHU�D
ORQJHU�SHULRG��JUHDWHU�WKDQ����\HDUV��
7KHUHIRUH��VHYHUDO�OLIH�F\FOHV�RI�SULRULW\�ILVK
VSHFLHV�PD\�HQFRXQWHU�OHVV�WKDQ�GHVLUDEOH
KDELWDW�FRQGLWLRQV�EHIRUH�DQ\�PDQDJHPHQW
PHDVXUHV�EHFRPH�HIIHFWLYH���+RZHYHU��D
UHGXFWLRQ�LQ�DQ\�IDFWRU�WKDW�OLPLWV�DTXDWLF
KDELWDW�LQ�WKH�SODQQLQJ�DUHD�GXULQJ�WKH
VKRUW�WHUP�VKRXOG�HVWDEOLVK�D�WUHQG�WRZDUG
PRUH�IDYRUDEOH�FRQGLWLRQV�IRU�PDLQWDLQLQJ
RU�UHFRYHULQJ�SULRULW\�ILVK�VSHFLHV���:KHQ
SUHGLFWLRQV�FDQQRW�EH�SUHFLVHO\�PDGH��DV�LV
WKH�VLWXDWLRQ�ZKHQ�DSSO\LQJ�DQ\�RI�WKH
DOWHUQDWLYHV�WR�WKH�SODQQLQJ�DUHD�
PRQLWRULQJ�LV�RIWHQ�UHTXLUHG�WR�GHWHUPLQH�LI
D�WUHQG�WRZDUG�IDYRUDEOH�RU�WDUJHW
FRQGLWLRQV�LV�RFFXUULQJ�DQG�WKH�VWUHQJWK�RI
WKDW�WUHQG���)RU�H[DPSOH��PRQLWRULQJ�RI

ZDWHU�WHPSHUDWXUH�DW�YDULRXV�ORFDWLRQV�RYHU
D�QXPEHU�RI�\HDUV�ZRXOG�SURYLGH�WKH
LQIRUPDWLRQ�QHHGHG�WR�GHWHUPLQH�LI�D�WUHQG
WRZDUG�ORZHU�WHPSHUDWXUHV��H�J���LQ�ODWH
VXPPHU��FRXOG�EH�FRUUHODWHG�ZLWK
LQFUHDVLQJ�UHJURZWK�RI�VWUHDPVLGH
YHJHWDWLRQ�

7KH�IHGHUDO�DQG�VWDWH�DJHQFLHV�LGHQWLILHG
WDUJHW�LQVWUHDP��VWUHDPVLGH��DQG�XSVORSH
FRQGLWLRQV�UHTXLUHG�IRU�UHDVRQDEO\�KHDOWK\
DTXDWLF�KDELWDW�FRQGLWLRQV�IRU�SULRULW\�ILVK
VSHFLHV�LQ�WKH�SODQQLQJ�DUHD��$SSHQGL[�.�
3URSHUO\�)XQFWLRQLQJ�$TXDWLF�+DELWDW
0DWUL[���7KH�FRQGLWLRQV�DUH�GLUHFWHG�DW�WKH
IROORZLQJ�

• :DWHU�TXDOLW\��H�J���ZDWHU�WHPSHUDWXUH�
WXUELGLW\��DQG�VHGLPHQW�

• +DELWDW�DFFHVV��H�J���SK\VLFDO�EDUULHUV
VXFK�DV�FXOYHUWV�WKDW�DUH�LPSDVVDEOH�IRU
XSVWUHDP�PLJUDWLQJ�ILVK�

• +DELWDW�HOHPHQWV��H�J���ODUJH�ZRRG\
GHEULV��SRRO�IUHTXHQF\�DQG�TXDOLW\�
VHGLPHQW�SRRO�ILOOLQJ�DQG
HPEHGGHGQHVV��RII�FKDQQHO�KDELWDW��DQG
UHIXJLD�

• &KDQQHO�FRQGLWLRQ�DQG�G\QDPLFV��H�J��
ZLGWK�GHSWK�UDWLR��VWUHDPEDQN
FRQGLWLRQV��IORRGSODLQ�FRQQHFWLYLW\�

• )ORZ�DQG�K\GURORJ\��H�J���SHDN�DQG�EDVH
IORZV�

• :DWHUVKHG�FRQGLWLRQV��H�J���URDG
PDQDJHPHQW��GLVWXUEDQFH��DQG�ULSDULDQ
EXIIHUV�

7KHVH�FRQGLWLRQV�DUH�SULPDULO\�EDVHG�RQ
KDELWDW�QHHGV�IRU�FRKR�VDOPRQ���5HDVRQV�IRU
IRFXVLQJ�RQ�WKLV�VSHFLHV�DUH�LWV�H[WHQGHG
UHOLDQFH�RQ�KLJK�TXDOLW\�IUHVKZDWHU�KDELWDW
DQG�LWV�UHFHQW�IHGHUDO�OLVWLQJ�XQGHU�WKH�(6$
LQ�VRXWKHUQ�2UHJRQ�QRUWKHUQ�&DOLIRUQLD��VHH
6HFWLRQ������������7KHUHIRUH��LW�LV�DVVXPHG
WKDW�LI�IDYRUDEOH�KDELWDW�FRQGLWLRQV�DUH
SURYLGHG�IRU�FRKR�VDOPRQ��WKHQ�RWKHU
SULRULW\�ILVK�VSHFLHV�VKRXOG�DOVR�EHQHILW�
7KH�WDUJHW�FRQGLWLRQV�DUH�QHLWKHU�DOO�
LQFOXVLYH��QRU�GR�WKH\�SURYLGH�WRWDO
RSWLPXP�FRQGLWLRQV�IRU�PDLQWDLQLQJ�RU
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UHFRYHULQJ�FRKR�VDOPRQ�SRSXODWLRQV���7KH\
GR�QRW�DGGUHVV�RWKHU�IDFWRUV�VXFK�DV
SUHGDWRU�SUH\�LQWHUDFWLRQV��GLVHDVH��RFHDQ
FRQGLWLRQV��VSRUW�DQG�FRPPHUFLDO�KDUYHVW�
RU�IRRG�DYDLODELOLW\�WKDW�PD\�DOVR
VLJQLILFDQWO\�DIIHFW�VXUYLYDO�RI�FRKR�VDOPRQ�

&XUUHQW�DTXDWLF�KDELWDW�FRQGLWLRQV�LQ�WKH
SODQQLQJ�DUHD�PD\�EH�LPSURYHG�WKURXJK
PDQDJHPHQW�SUDFWLFHV��L�H���VWUHDPVLGH�DQG
XSVORSH�SURWHFWLRQV����$�SURSHUO\
IXQFWLRQLQJ�DTXDWLF�KDELWDW�LV�FRQVLGHUHG
WKDW�OHYHO�PRVW�DGYDQWDJHRXV�IRU
PDLQWDLQLQJ�RU�UHFRYHULQJ�SULRULW\�ILVK
VSHFLHV��VHH�$SSHQGL[�.����7KH�WDUJHW
FRQGLWLRQV�DUH�XVHG�WR�GHILQH�WKLV�OHYHO�
0DQDJHPHQW�SUDFWLFHV�WKDW�GR�QRW�HVWDEOLVK
SRVLWLYH�WUHQGV�WRZDUG�WKH�WDUJHW�FRQGLWLRQV
PD\�QRW�SURYLGH�IRU�PDLQWHQDQFH�RU
UHFRYHU\�RI�SULRULW\�ILVK�VSHFLHV�

,W�LV�XQFOHDU�LI�DOO�RI�WKH�WDUJHW�FRQGLWLRQV
HYHU�QDWXUDOO\�H[LVWHG�LQ�WKH�3$/&2�+&3
SODQQLQJ�DUHD��HYHQ�EHIRUH�ODQG�XVH
DFWLYLWLHV���7KLV�XQFHUWDLQW\�LV�SDUWLFXODUO\
HYLGHQW�ZKHQ�FRQVLGHULQJ�WKH�QDWXUDOO\
KLJK�VHGLPHQW�\LHOGV�LQ�WKLV�DUHD��VHH
6HFWLRQ��������+RZHYHU��SDVW�PDQDJHPHQW�
UHODWHG�LPSDFWV�SUREDEO\�FRQWULEXWH�OHVV
WKDQ�IDYRUDEOH�FRQGLWLRQV�LQ�VRPH�DUHDV
�KLJKHU�VHGLPHQW�FRPSDUHG�WR�EDFNJURXQG
OHYHOV����7KHVH�SDVW�LPSDFWV�DUH�GLVFXVVHG�LQ
6HFWLRQV����������7LPEHU�+DUYHVW�3UDFWLFHV
DQG����������+LVWRULFDO�6HWWLQJ�IRU
(YDOXDWLQJ�WKH�+&3�DQG�$OWHUQDWLYHV�
)URP�WKH�OLPLWHG�LQIRUPDWLRQ�DYDLODEOH�RQ
DTXDWLF�KDELWDW�FRQGLWLRQV�LQ�WKH�3$/&2
+&3�SODQQLQJ�DUHD��5����������LW�DSSHDUV
WKDW�VRPH�WDUJHW�FRQGLWLRQV�FXUUHQWO\�DUH
QRW�EHLQJ�PHW���)RU�H[DPSOH��KLJK�ZDWHU
WHPSHUDWXUHV��VHGLPHQWDWLRQ��RU�WXUELGLW\
DUH�IDFWRUV�WKDW�KDYH�UHVXOWHG�LQ�WKH�OLVWLQJ
RI�WKH�9DQ�'X]HQ��(HO��0DG��DQG�0DWWROH
ULYHUV�DV�ZDWHU�TXDOLW\�OLPLWHG��VHH�6HFWLRQ
���������

(YDOXDWLRQ�RI�WKH�HQYLURQPHQWDO
FRQVHTXHQFHV�RQ�DTXDWLF�UHVRXUFHV�IRFXVHG
RQ�WKH�VWUHQJWK�RI�WKH�WUHQGV�WKDW�WKH
PDQDJHPHQW�FRQGLWLRQV�ZRXOG�KDYH�LQ

DFKLHYLQJ�WDUJHW�FRQGLWLRQV�XQGHU�HDFK
DOWHUQDWLYH���$�VWURQJ�WUHQG�LQ�FKDQJHV
OHDGLQJ�WR�DWWDLQPHQW�RI�WDUJHW�FRQGLWLRQV
ZRXOG�LQGLFDWH�WKDW�PDLQWDLQLQJ�RU
UHVWRULQJ�SULRULW\�ILVK�SRSXODWLRQV�LV�PRUH
SUREDEOH�WKDQ�XQGHU�ZHDNHU�WUHQGV���(YHQ
ZLWK�FRQGLWLRQV�PHHWLQJ�UHTXLUHPHQWV�IRU�D
SURSHUO\�IXQFWLRQLQJ�DTXDWLF�V\VWHP�
KRZHYHU��WKHUH�LV�QR�FHUWDLQW\�WKDW�FXUUHQW
SRSXODWLRQV�ZLOO�EH�PDLQWDLQHG�RU�UHFRYHU�

7KUHVKROGV�RI�6LJQLILFDQFH
7KH�LQWHUUHODWLRQVKLS�RI�PDQDJHPHQW
DFWLYLWLHV��HQYLURQPHQWDO�FRPSRQHQWV�RU
V\VWHPV��DQG�UHODWHG�WKUHVKROGV�RI
VLJQLILFDQFH��DUH�GLVFXVVHG�LQ�6HFWLRQ����
DQG�LOOXVWUDWHG�LQ�)LJXUH���������6HFWLRQ����
GHVFULEHV�WKH�LQWHUUHODWLRQVKLS�RI�HIIHFWV
DPRQJ�WKH�HQYLURQPHQWDO�FRPSRQHQWV�DQG
WKH�UHODWHG�WKUHVKROGV�RI�VLJQLILFDQFH�IRU
6HFWLRQV������:DWHUVKHGV��+\GURORJ\��DQG
)ORRGSODLQV�������6RLOV�DQG�*HRPRUSKRORJ\�
�����:HWODQGV�DQG�5LSDULDQ�/DQGV��DQG�����
)LVK�DQG�$TXDWLF�+DELWDW�

7KH�WKUHVKROGV�RI�VLJQLILFDQFH�IRU�ILVK�DQG
DTXDWLF�KDELWDW�XQGHU�DQ�DOWHUQDWLYH
�LQFOXGLQJ�WKH�IXOO�UDQJH�RI�PLWLJDWLRQ
FRQWDLQHG�LQ�WKH�DOWHUQDWLYH��DUH�����WKH
SRWHQWLDO�WR�WKUHDWHQ�LQGLYLGXDO�SULRULW\�ILVK
VSHFLHV�RU�UHGXFH�SRSXODWLRQV�RQ�3$/&2
RZQHUVKLS�DQG�DIIHFWHG�DUHDV�GRZQVWUHDP
LQ�WKH�RYHUDOO�FRQWH[W�RI�DFWLRQV�SURSRVHG
DQG�����QRW�SURYLGLQJ�LPSURYLQJ�DTXDWLF
KDELWDW�FRQGLWLRQV�RU�D�SURSHUO\�IXQFWLRQLQJ
DTXDWLF�V\VWHP�RYHU�WKH�WHUP�RI�WKH�+&3���,I
WLPEHU�KDUYHVW�ZHUH�DOORZHG�WR�WKH�VWUHDP
HGJH�RQ�&ODVV�,�DQG�,,�VWUHDPV��IRU�H[DPSOH�
ILVK�DQG�DTXDWLF�KDELWDW�FRXOG�EH�DGYHUVHO\
DIIHFWHG���&RPPRQ�HIIHFWV�FRXOG�EH
LQFUHDVHG�ZDWHU�WHPSHUDWXUHV�LQ�WKH
VXPPHU�GXH�WR�WKH�ODFN�RI�VKDGLQJ��ORVV�RI
SRWHQWLDO�/:'�UHFUXLWPHQW��HPEHGGHGQHVV
RI�WKH�VWUHDP�VXEVWUDWH��ILOOLQJ�RI�SRROV�ZLWK
VHGLPHQW��GHVWDELOL]DWLRQ�RI�VWUHDPEDQNV�
DQG�RWKHU�HIIHFWV�WKDW�ZRXOG�SURGXFH
XQIDYRUDEOH�DTXDWLF�KDELWDW�FRQGLWLRQV�IRU
SULRULW\�ILVK�VSHFLHV���7KHUHIRUH��WKLV
PDQDJHPHQW�DFWLRQ��KDUYHVW�WR�WKH�VWUHDP
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HGJH��ZRXOG�OLNHO\�QRW�SURYLGH�D�SURSHUO\
IXQFWLRQLQJ�V\VWHP���+RZHYHU��LI�HIIHFWLYH
VWUHDPVLGH�EXIIHUV�ZHUH�LPSOHPHQWHG�
WKHVH�PDQDJHPHQW�SUDFWLFHV�FRXOG�EH�XVHG
WR�RIIVHW�WKH�DGYHUVH�HIIHFWV�WR�D�OHYHO�WKDW
ZRXOG�QRW�VLJQLILFDQWO\�LPSDFW�ILVK�RU
DTXDWLF�KDELWDW�

7R�DFKLHYH�D�SURSHUO\�IXQFWLRQLQJ�DTXDWLF
V\VWHP�DQG�WR�VDIHJXDUG�SULRULW\�ILVK
VSHFLHV�RU�SRSXODWLRQV��XQOLPLWHG�RU
FRPSOHWH�SURWHFWLRQ�DFURVV�D�ODQGVFDSH�LV
QRW�QHHGHG�WR�PDLQWDLQ�FRQGLWLRQV�EHORZ�WKH
WKUHVKROG�RI�VLJQLILFDQFH���,QGHHG��WKLV�OHYHO
RI�SURWHFWLRQ�ZRXOG�PLQLPL]H�SRWHQWLDO�WDNH
WR�VXFK�D�OHYHO�WKDW�DQ�,73�DQG�+&3�ZRXOG
QRW�EH�QHFHVVDU\���7KHUH�LV�D�SRLQW�EH\RQG
ZKLFK��IRU�H[DPSOH��WKH�ZLGWK�RI�DQ�50=
ZRXOG�QRW�SURYLGH�DQ\�VLJQLILFDQW�DGGLWLRQDO
OHYHOV�RI�SURWHFWLRQ���)RU�LQVWDQFH��VWUHDP
EXIIHUV�JUHDWHU�WKDQ�DERXW�����IHHW�ZLWK
���SHUFHQW�FDQRS\�FORVXUH�ZRXOG�QRW
SURYLGH�DGGLWLRQDO�VKDGH�WR�UHGXFH�VWUHDP
WHPSHUDWXUH��VHH�6HFWLRQ��������/HVV�WKDQ
IXOO�SURWHFWLRQ�FDQ�DFKLHYH�WDUJHW�FRQGLWLRQV
EHFDXVH�LW�LV�WKH�IXOO�UDQJH�RI�PDQDJHPHQW
SUHVFULSWLRQV��LQFOXGLQJ�IRU�VORSHV�DQG
URDGV��DQG�WKH�WRWDOLW\�RI�ULSDULDQ�IXQFWLRQ
WKDW�PXVW�EH�FRQVLGHUHG�LQ�DJJUHJDWH�
3UHVFULSWLRQV�WKDW�SURYLGH�VXEVWDQWLDO�/:'
DQG�GHWULWXV�LQSXW��VKDGLQJ��FRDUVH�DQG�ILQH
VHGLPHQW�FRQWURO��DQG�VWUHDPEDQN�VWDELOLW\�
IRU�H[DPSOH��FDQ�VHW�D�WUHQG�WRZDUG
DFKLHYLQJ�WDUJHW�FRQGLWLRQV�DQG�SURSHUO\
IXQFWLRQLQJ�DTXDWLF�V\VWHP�RYHU�WKH�WHUP�RI
DQ�+&3�

%HFDXVH�WKH�WKUHVKROG�RI�VLJQLILFDQFH�IRU
ILVK�DQG�DTXDWLF�KDELWDW�FRQVLGHUV�WKH
HIIHFWV�RI�DQ�DJJUHJDWH�RI�PDQDJHPHQW
SUHVFULSWLRQV�LQ�HDFK�DOWHUQDWLYH��WKLV
VHFWLRQ�UHOLHV�RQ�WKH�FRQFOXVLRQV�RI�VHYHUDO
RWKHU�VHFWLRQV���)RU�H[DPSOH��WKH�DPRXQW�RI
/:'�WKDW�LV�UHFUXLWHG�WR�D�VWUHDP�LV
GHWHUPLQHG�E\�50=�ZLGWK�DQG�WKH�QXPEHU
RI�WUHHV�SUHVFULEHG�WR�UHPDLQ�LQ�LW��VHH
6HFWLRQ���������6LPLODUO\��SRWHQWLDO�FKDQJHV
LQ�HURVLRQ�DQG�VHGLPHQW�IURP�XSVORSH�DUHDV
RU�IURP�URDGV�DOVR�GLUHFWO\�DIIHFW�DTXDWLF

KDELWDW�FRQGLWLRQV��VHH�6HFWLRQV�����DQG
�������7KUHVKROGV�RI�VLJQLILFDQFH�RU
SDUDPHWHUV�IRU�HYDOXDWLQJ�HIIHFWV�IURP
ULSDULDQ�DQG�XSVORSH�PDQDJHPHQW�KDYH
EHHQ�GHWHUPLQHG�RU�HYDOXDWHG�LQ�6HFWLRQV
����������DQG�����

7KLV�VHFWLRQ��L�H���6HFWLRQ������XVHV�WKHVH
LQGLYLGXDO�GHWHUPLQDWLRQV�DQG�DJJUHJDWHV
WKHLU�RYHUDOO�HIIHFWV�RQ�WKH�DTXDWLF�V\VWHP
WR�GHWHUPLQH�LI�DQ�LQGLYLGXDO�DOWHUQDWLYH
SURYLGHV�WKH�OLNHOLKRRG�RI�DFKLHYLQJ�WDUJHW
FRQGLWLRQV��L�H���SURSHUO\�IXQFWLRQLQJ�DTXDWLF
V\VWHP��DQG�GRHV�QRW�WKUHDWHQ�LQGLYLGXDO
SULRULW\�ILVK�VSHFLHV�RU�ILVK�SRSXODWLRQV���,Q
DGGLWLRQ��WKH�GLVFXVVLRQ�DQG�GHWHUPLQDWLRQ
FRQVLGHU�WKH�WUHQG�WKDW�D�SDUWLFXODU
DOWHUQDWLYH�ZRXOG�HVWDEOLVK�LQ�DTXDWLF
FRQGLWLRQV�LI�SXUVXHG�LQ�WHUPV�RI�ERWK�WKH
VKRUW�WHUP��OHVV�WKDQ����\HDUV��DQG�WKH�PLG
WR�ORQJ�WHUP��JUHDWHU�WKDQ����\HDUV��RU�RYHU
WKH����\HDU�,73�

,I�DQ�DOWHUQDWLYH��ZLWK�DQ\�PLWLJDWLRQ
PHDVXUHV�HLWKHU�LQFOXGHG�LQ�WKH�+&3�RU
UHFRPPHQGHG�E\�UHVRXUFH�DJHQFLHV��ZRXOG
UHVXOW�LQ�FRQGLWLRQV�WKDW�DUH�OHVV�WKDQ
VLJQLILFDQW��WKHQ�LW�ZRXOG�EH�FRQVLGHUHG�WR
KDYH�PLQLPL]HG�RU�IXOO\�PLWLJDWHG�DQ\
SRWHQWLDO�QHJDWLYH�HIIHFWV���,I
LPSOHPHQWDWLRQ�RI�DQ�DOWHUQDWLYH�ZRXOG
LPSURYH�DTXDWLF�KDELWDW�FRQGLWLRQV�IRU
SULRULW\�ILVK�VSHFLHV�RYHU�WKH�WHUP�RI�WKH
+&3��IRU�H[DPSOH��LW�ZRXOG�EH�FRQVLGHUHG�WR
KDYH�UHVXOWHG�LQ�HIIHFWV�WKDW�DUH�OHVV�WKDQ
VLJQLILFDQW���,I��KRZHYHU��DQ�DOWHUQDWLYH
ZRXOG�KDYH�WKH�SRWHQWLDO�WR�WKUHDWHQ
LQGLYLGXDO�SULRULW\�ILVK�VSHFLHV��UHGXFH
SRSXODWLRQV��RU�QHJDWLYHO\�LPSDFW�DTXDWLF
KDELWDW�IRU�SULRULW\�ILVK�VSHFLHV��WKH�HIIHFWV
RI�WKH�DOWHUQDWLYH�ZRXOG�EH�FRQVLGHUHG
VLJQLILFDQW�

)RU�ZDWHU�TXDQWLW\��WKH�WKUHVKROG�RI
VLJQLILFDQFH�LV�HYDOXDWHG�E\�WKH�OLNHOLKRRG�RI
LQFUHDVHG�VFRXU�IURP�SHDN�IORZV�DQG�WKH
OLNHOLKRRG�RI�KDUYHVW�LQFUHDVLQJ�ORZ�IORZV
�6HFWLRQ��������)RU�VRLOV�DQG�JHRPRUSKRORJ\�
WKH�WKUHVKROG�RI�VLJQLILFDQFH�LV�WKH
SUREDELOLW\�WKDW�VHGLPHQW�GHOLYHU\�WR
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VWUHDPV�H[FHHGV�ZDWHU�TXDOLW\�REMHFWLYHV�RU
LQFUHDVHV�VWUHDP�HPEHGGHGQHVV��6HFWLRQ
�����

7KH�HIIHFWV�RI�FRDUVH�VHGLPHQW�GHOLYHU\�WR
VWUHDPV�LV�HYDOXDWHG�ZLWK�UHVSHFW�WR�WKH
OLNHOLKRRG�RU�ULVN�RI�SHUVLVWHQW�URDG�UHODWHG
VHGLPHQW�VRXUFHV�DQG�PRUH�FDWDVWURSKLF
HYHQWV�VXFK�DV�URDG�VWUHDP�FURVVLQJ
IDLOXUHV��URDG�UHODWHG�ODQGVOLGHV��DQG
KLOOVORSH�PDVV�ZDVWLQJ��6HFWLRQ��������7KHVH
HYHQWV�FDQ�DGYHUVHO\�LPSDFW�ILVK�KDELWDW
WKURXJK�FKDQQHO�DJJUDGDWLRQ��FKDQQHO
PRUSKRORJ\�FKDQJHV��DQG�VHGLPHQW
HPEHGGHGQHVV�

$Q�DOWHUQDWLYH�PXVW�KDYH�WZR
FKDUDFWHULVWLFV�WR�EH�OHVV�WKDQ�VLJQLILFDQW�LQ
UHJDUGV�WR�FRDUVH�VHGLPHQW�LVVXHV���)LUVW��LW
PXVW�KDYH�SURSRVHG�PHDVXUHV�WKDW�ZRXOG
UHGXFH�WKH�ULVN�RI�VHGLPHQW�GHOLYHU\�WR�ORZ
RU�PRGHUDWH��6HFWLRQ��������6HFRQG��LW�PXVW
V\VWHPDWLFDOO\�UHGXFH�WKH�PDQDJHPHQW�
UHODWHG�VHGLPHQW�GLVFKDUJH�WR�VWUHDPV�RQ
DQ�+8�E\�+8�EDVLV���,I�WKH�SURYLGHG
PHDVXUHV�GR�QRW�PLQLPL]H�FRDUVH�VHGLPHQW
GHOLYHU\��QR�LPSURYHPHQW�LQ�DTXDWLF
FRQGLWLRQV�LV�SRVVLEOH���$GGLWLRQDOO\��LI
PHDVXUHV�WR�UHGXFH�VHGLPHQW�DUH�ZLGHO\
GLVWULEXWHG�RYHU�VHYHUDO�+8V��WKH\�ZRXOG
OLNHO\�EH�OHVV�HIIHFWLYH�LQ�SURYLGLQJ
PHDQLQJIXO�UHGXFWLRQV�LQ�HPEHGGHGQHVV
DQG�VHGLPHQW�LQIOX[HV�WKDQ�LI�PHDVXUHV
ZHUH�IRFXVHG�RQ�RQH�VSHFLILF�+8�
7KHUHIRUH��WKH�PHDVXUHV�PXVW�EH
LPSOHPHQWHG�VR�WKDW�DQ�HQWLUH�+8
H[SHULHQFHV�LPSURYHPHQWV�LQ�VHGLPHQW
LQIOX[HV�RU�HPEHGGHGQHVV�UDWKHU�WKDQ�EHLQJ
ZLGHO\�GLVWULEXWHG�ZLWKLQ�RQH�+8�RU�RYHU
VHYHUDO�+8V�DW�RQH�WLPH�

$V�GHWHUPLQHG�LQ�WKLV�VHFWLRQ��WKH�WKUHVKROG
RI�VLJQLILFDQFH�IRU�ULSDULDQ�]RQHV�LV�WKH
PDLQWHQDQFH�RI�WKH�DTXDWLF�V\VWHP�WKURXJK
50=V�DQG�WKH�PDQDJHPHQW�DOORZHG�ZLWKLQ
WKHP���7KLV�WKUHVKROG�LQYROYHV�WKH�NH\
IXQFWLRQV�LQFOXGLQJ�/:'�UHFUXLWPHQW��OHDI
DQG�QHHGOH�OLWWHU�LQSXWV��VWUHDP�FDQRS\�
VWUHDPEDQN�VWDELOLW\��DQG�VHGLPHQW�FRQWURO
�6HFWLRQ��������:KLOH�6HFWLRQ���������SURYLGHV

LQIRUPDWLRQ�RQ�WKH�OHYHO�RI�IXQFWLRQ
SURYLGHG�IRU�DOO�WKHVH�SDUDPHWHUV�XQGHU�WKH
YDULRXV�DOWHUQDWLYHV��WKH�WKUHVKROG�RI
VLJQLILFDQFH�IRU�WKHVH�IXQFWLRQV�LV
GHWHUPLQHG�LQ�WKLV�VHFWLRQ���7KH�/:'�DQG
VHGLPHQW�HTXLYDOHQW�EXIIHU�DUHD�LQGLFHV
�(%$,��VHH�6HFWLRQ������VXPPDUL]H�WKH
SRWHQWLDO�HIIHFWV�WKDW�PDQDJHPHQW
DSSURDFKHV�LQ�ULSDULDQ�]RQHV�ZRXOG�KDYH
XQGHU�HDFK�DOWHUQDWLYH�

)LQDOO\��VRPH�PDQDJHPHQW�UHODWHG
DFWLYLWLHV�DUH�HYDOXDWHG�DW�D�SURSHUW\�ZLGH
OHYHO��ZKLOH�RWKHUV�DUH�HYDOXDWHG�RQ�D�PRUH
ORFDOL]HG�OHYHO���)RU�H[DPSOH��50=�ZLGWKV
GLUHFWO\�DIIHFW�VWUHDP�VKDGLQJ�DQG�VWUHDP
WHPSHUDWXUH���50=�ZLGWKV�FDQ�EH
LPSOHPHQWHG�SURSHUW\�ZLGH�DQG�FDQ�EH
H[SHFWHG�WR�PDLQWDLQ�RU�LPSURYH�VWUHDP
WHPSHUDWXUHV�DFURVV�WKH�HQWLUH�SURSHUW\
VWDUWLQJ�LPPHGLDWHO\���5RDG�LPSURYHPHQW
DFWLYLWLHV�GLUHFWO\�LQIOXHQFH�VHGLPHQW
GHOLYHU\�WR�VWUHDPV�DQG�HPEHGGHGQHVV�RI
WKH�VWUHDPEHG���5RDG�LPSURYHPHQW
DFWLYLWLHV�DUH��KRZHYHU��WLPH�FRQVXPLQJ�
ODERU�LQWHQVLYH��DQG�H[SHQVLYH���7KH\
FDQQRW�EH�LPSOHPHQWHG�DFURVV�WKH�HQWLUH
��������DFUH�+&3�SODQQLQJ�DUHD�DW�RQH
WLPH���&RQVHTXHQWO\��LPSURYHPHQWV�LQ�URDG
FRQGLWLRQV�DUH�HYDOXDWHG�E\�WKH�OHYHO�RI
LPSURYHPHQW�WKDW�FDQ�EH�H[SHFWHG�WR�RFFXU
RYHU�VHYHUDO�GHFDGHV�DQG�E\�KRZ�PXFK
LPSURYHPHQW�RFFXUV�SURSHUW\�ZLGH�RYHU�WKH
WHUP�RI�WKH�+&3�

�������� $OWHUQDWLYHV�$QDO\VLV

$OWHUQDWLYH����1R�$FWLRQ�1R�3URMHFW�
7KH�VWDWH�DQG�IHGHUDO�DVVXPSWLRQV�IRU
DVVHVVLQJ�HQYLURQPHQWDO�LPSDFWV�WR�DTXDWLF
UHVRXUFHV�XQGHU�WKH�1R�$FWLRQ�DOWHUQDWLYHV
GLIIHU�GXH�WR�GLIIHUHQFHV�LQ�WKH�DQDO\WLF
DSSURDFK�UHTXLUHG�E\�&(4$�DQG�1(3$�
&(4$�LPSOHPHQWLQJ�UHJXODWLRQV�UHTXLUH
WKDW�DQ�(,5�GLVFXVV�§WKH�H[LVWLQJ
FRQGLWLRQV��DV�ZHOO�DV�ZKDW�ZRXOG�EH
UHDVRQDEO\�H[SHFWHG�WR�RFFXU�LQ�WKH
IRUHVHHDEOH�IXWXUH�LI�WKH�SURMHFW�ZHUH�QRW
DSSURYHG�>���&�&�5��������G����@�¨��&(4$
QHLWKHU�UHTXLUHV�D�SURMHFWLRQ�LQWR�WKH�ORQJ�
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WHUP�IXWXUH�WKDW�FRXOG�EH�GHHPHG
VSHFXODWLYH��QRU�D�TXDQWLWDWLYH�DQDO\VLV�RI
WKH�1R�3URMHFW�DOWHUQDWLYH�IRU�FRPSDULVRQ
ZLWK�WKH�RWKHU�DOWHUQDWLYHV���$FFRUGLQJO\�
WKH�VWDWH�YHUVLRQ�RI�WKH�1R�$FWLRQ�1R
3URMHFW�DOWHUQDWLYH�DQDO\]HG�KHUH
FRQWHPSODWHV�RQO\�WKH�VKRUW�WHUP�DQG�LV
EDVHG�RQ�LQGLYLGXDO�7+3V�WKDW�ZRXOG�EH
HYDOXDWHG�FDVH�E\�FDVH���7KH�&')�YHUVLRQ�RI
1R�$FWLRQ�1R�3URMHFW�DOWHUQDWLYH�GRHV�QRW
DWWHPSW�WR�IRUHFDVW�KRZ�3$/&2ªV�HQWLUH
SURSHUW\�ZRXOG�ORRN�LQ����\HDUV��WKH�OHQJWK
RI�WKH�SURSRVHG�,73����6LQFH�KRZ�PDQ\
7+3V�WKHUH�ZRXOG�EH��ZKHUH�WKH\�ZRXOG�OLH
JHRJUDSKLFDOO\��DQG�KRZ�WKH\�ZRXOG�GLIIHU
LQ�GHWDLO�DUH�XQNQRZQ��QR�TXDQWLWDWLYH
DQDO\VLV�RI�7+3V�LV�SUHVHQWHG��VHH�6HFWLRQ
�������

7KH�OLNHO\�1R�$FWLRQ�1R�3URMHFW�DOWHUQDWLYH
ZRXOG�FRQVLVW�RI�3$/&2�RSHUDWLQJ�LQ�D
PDQQHU�VLPLODU�WR�FXUUHQW�7+3�SUDFWLFHV
DQG�VXEMHFW�WR�H[LVWLQJ�&')�UHJXODWRU\
DXWKRULW\���,Q�UHYLHZLQJ�LQGLYLGXDO�7+3V�
&')�LV�UHTXLUHG�WR�FRPSO\�ZLWK�WKH�)3$�
)35V��DQG�&(4$�WKURXJK�LWV�FHUWLILHG
IXQFWLRQDO�HTXLYDOHQW�SURJUDP��VHH�6HFWLRQ
�������7KH�VSHFLILF�FULWHULD�IRU�HYDOXDWLQJ
7+3V�FRQWDLQHG�LQ�WKH�)35V�DUH�FRPELQHG
ZLWK�WKH�FDVH�E\�FDVH�HYDOXDWLRQ�RI�HDFK
7+3�IRU�VLJQLILFDQW�HIIHFWV�RQ�WKH
HQYLURQPHQW��IROORZHG�E\�FRQVLGHUDWLRQ�RI
DOWHUQDWLYHV�DQG�PLWLJDWLRQ�PHDVXUHV�WR
VXEVWDQWLDOO\�OHVVHQ�WKRVH�HIIHFWV���8QGHU
&(4$�DQG�WKH�)35V��&')�PXVW�QRW
DSSURYH�D�SURMHFW�LQFOXGLQJ�D�7+3�DV
SURSRVHG�LI�LW�ZRXOG�FDXVH�D�VLJQLILFDQW
HIIHFW�RQ�WKH�HQYLURQPHQW�DQG�LI�WKHUH�LV�D
IHDVLEOH�DOWHUQDWLYH�RU�IHDVLEOH�PLWLJDWLRQ
PHDVXUH�DYDLODEOH�WR�DYRLG�RU�PLWLJDWH�WKH
HIIHFW���$Q�DGYHUVH�HIIHFW�RQ�D�OLVWHG
WKUHDWHQHG�RU�HQGDQJHUHG�VSHFLHV�ZRXOG�EH
D�VLJQLILFDQW�HIIHFW�XQGHU�&(4$�

,Q�DGGLWLRQ��WKH�SUHVHQW�)35V�SURYLGH�WKDW
WKH�'LUHFWRU�RI�&')�VKDOO�GLVDSSURYH�D
WLPEHU�KDUYHVWLQJ�SODQ�DV�QRW�FRQIRUPLQJ�WR
WKH�UXOHV�LI��DPRQJ�RWKHU�WKLQJV��WKH�SODQ
ZRXOG�UHVXOW�LQ�HLWKHU�D�WDNLQJ�RU�D�ILQGLQJ

RI�MHRSDUG\�IRU�ILVK�RU�D�ZLOGOLIH�VSHFLHV
OLVWHG�DV�UDUH��WKUHDWHQHG��RU�HQGDQJHUHG�E\
WKH�&DOLIRUQLD�)LVK�DQG�*DPH�&RPPLVVLRQ
RU�D�IHGHUDO�ILVK�RU�ZLOGOLIH�DJHQF\��RU�LI�LW
ZRXOG�FDXVH�VLJQLILFDQW��ORQJ�WHUP�GDPDJH
WR�OLVWHG�VSHFLHV���7R�PDNH�D�GHWHUPLQDWLRQ
DV�WR�WKH�HIIHFW�RI�D�7+3�RQ�OLVWHG�ILVK�RU
ZLOGOLIH�VSHFLHV��&')�URXWLQHO\�FRQVXOWV
ZLWK�VWDWH�DJHQFLHV�DQG�QRWLILHV�IHGHUDO�ILVK
DQG�ZLOGOLIH�DJHQFLHV���7KHVH�SURFHVVHV�DQG
LQGHSHQGHQW�LQWHUQDO�UHYLHZ�E\�&')
ELRORJLVWV�FDQ�UHVXOW�LQ�D�7+3�WKDW�FRQWDLQV
DGGLWLRQDO�VLWH�VSHFLILF�PLWLJDWLRQ�PHDVXUHV
VLPLODU�WR�WKH�RQHV�GHVFULEHG�LQ�WKH
3URSRVHG�$FWLRQ�3URSRVHG�3URMHFW���&')
EHOLHYHV�WKDW�LWV�H[LVWLQJ�SURFHVV�XVLQJ�WKH
)35V�DQG�WKH�&(4$�7+3�E\�7+3�UHYLHZ
DQG�PLWLJDWLRQ�DUH�VXIILFLHQW�WR�DYRLG�WDNH
RI�OLVWHG�VSHFLHV�

7KH�PLWLJDWLRQ�E\�ZKLFK�DQ�LQGLYLGXDO�7+3
LV�GHWHUPLQHG�WR�FRPSO\�ZLWK�)35V��WKH
IHGHUDO�DQG�&DOLIRUQLD�(6$V��DQG�RWKHU
IHGHUDO�DQG�VWDWH�ODZV�LV�GHWHUPLQHG�ILUVW�E\
FRPSOLDQFH�ZLWK�VSHFLILF�VWDQGDUGV�LQ�WKH
)35V�DQG�WKHQ�E\�GHYHORSPHQW�RI�VLWH�
VSHFLILF�PLWLJDWLRQ�PHDVXUHV�LQ�UHVSRQVH�WR
VLJQLILFDQW�HIIHFWV�LGHQWLILHG�LQ�WKH�&(4$
IXQFWLRQDO�HTXLYDOHQW�HQYLURQPHQWDO
DQDO\VLV�RI�WKH�LQGLYLGXDO�7+3���$�ZLGH
YDULHW\�RI�PLWLJDWLRQ�PHDVXUHV�WDLORUHG�WR
ORFDO�FRQGLWLRQV�LV�DSSOLHG�ZLWK�WKH�SXUSRVH
RI�DYRLGLQJ�VLJQLILFDQW�HQYLURQPHQWDO
HIIHFWV�DQG�WDNH�RI�OLVWHG�VSHFLHV���7KHVH
LQFOXGH��EXW�DUH�QRW�OLPLWHG�WR�
FRQVLGHUDWLRQ�RI�VORSH�VWDELOLW\��HURVLRQ
KD]DUG��URDG�DQG�VNLG�WUDLO�ORFDWLRQ��:/3=
ZLGWK��%03V�RQ�KLOOVORSHV�DQG�ZLWKLQ
:/3=V��DQG�ZLOGOLIH�DQG�ILVK�KDELWDW�
&RQVHTXHQWO\��PRVW�VLJQLILFDQW�HIIHFWV�RI
LQGLYLGXDO�7+3V�FDQ�EH�H[SHFWHG�WR�EH
PLWLJDWHG�WR�D�OHYHO�RI�OHVV�WKDQ�VLJQLILFDQW
WKURXJK�LPSOHPHQWDWLRQ�RI�WKH�1R
$FWLRQ�1R�3URMHFW�DOWHUQDWLYH���,Q�VRPH
FDVHV��&')�PD\�GHWHUPLQH�WKDW�LW�LV�QRW
IHDVLEOH�WR�PLWLJDWH�D�VLJQLILFDQW�HIIHFW�RI�D
7+3�WR�D�OHVV�WKDQ�VLJQLILFDQW�OHYHO���,Q
VXFK�D�VLWXDWLRQ��&')�ZRXOG�KDYH�WR
GHWHUPLQH�ZKHWKHU�VSHFLILF�SURYLVLRQV�RI�WKH
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)35V�VXFK�DV�QRW�DOORZLQJ�WDNH�RI�D�OLVWHG
WKUHDWHQHG�RU�HQGDQJHUHG�VSHFLHV�ZRXOG
SURKLELW�&')�IURP�DSSURYLQJ�WKH�7+3���,I
DSSURYDO�LV�QRW�VSHFLILFDOO\�SURKLELWHG��&')
ZRXOG�KDYH�WR�ZHLJK�D�YDULHW\�RI�SRWHQWLDOO\
FRPSHWLQJ�SXEOLF�SROLFLHV�LQ�GHFLGLQJ
ZKHWKHU�WR�DSSURYH�WKH�7+3��$�7+3�ZLWK�D
VLJQLILFDQW�UHPDLQLQJ�HIIHFW�FRXOG�EH
DSSURYHG�ZLWK�D�VWDWHPHQW�RI�RYHUULGLQJ
FRQVLGHUDWLRQV��EXW�VXFK�DQ�DSSURYDO�ZRXOG
SUREDEO\�EH�UDUH�

$V�QRWHG�LQ�6HFWLRQ������XQGHU�1(3$��WKH
GHJUHH�RI�DQDO\VLV�GHYRWHG�WR�HDFK
DOWHUQDWLYH�LQ�WKH�(,6�ZLOO�EH�VXEVWDQWLDOO\
VLPLODU�WR�WKDW�GHYRWHG�WR�WKH�3URSRVHG
$FWLRQ�3URSRVHG�3URMHFW���7KH�IHGHUDO
DJHQFLHV�UHFRJQL]H�WKDW�D�ZLGH�YDULHW\�RI
SRWHQWLDO�VWUDWHJLHV�FRXOG�EH�DSSOLHG�WKDW
FRXOG�UHSUHVHQW�D�1R�$FWLRQ�1R�3URMHFW
VFHQDULR�DQG�WKDW�WKH\�ZRXOG�LQYROYH
FRQVLGHUDWLRQ�RI�WKH�PLWLJDWLRQ�PHDVXUHV
GHVFULEHG�DERYH���)RU�WKH�SXUSRVHV�RI
DQDO\VLV�XQGHU�1(3$��KRZHYHU��WKHVH
DGGLWLRQDO�PLWLJDWLRQ�PHDVXUHV�DUH
UHSUHVHQWHG�DV�50=V��UDWKHU�WKDQ
PDQDJHPHQW�RSWLRQV�GHYHORSHG�IRU�VLWH�
VSHFLILF�FRQGLWLRQV��&RQVHTXHQWO\��WKH
DQDO\VLV�RI�WKH�1R�$FWLRQ�1R�3URMHFW
DOWHUQDWLYH�FRQVLGHUV�WKH�LPSOHPHQWDWLRQ�RI
ZLGH��QR�KDUYHVW�50=V�DV�ZHOO�DV
UHVWULFWLRQV�RQ�WKH�KDUYHVW�RI�ROG�JURZWK
UHGZRRG�IRUHVW�WR�PRGHO�FRQGLWLRQV�RYHU�WKH
VKRUW�DQG�ORQJ�WHUP��5DQJHV�RI�50=�ZLGWK
DUH�FRQVLGHUHG�TXDOLWDWLYHO\�EHFDXVH�LW�LV
H[SHFWHG�WKDW�DGHTXDWH�EXIIHU�ZLGWKV�FRXOG
GLIIHU�DV�D�UHVXOW�RI�YDU\LQJ�FRQGLWLRQV�RQ
3$/&2�ODQGV�

)LJXUHV�������D��E��DQG�F�SUHVHQW�WKH�50=
ZLGWKV�DQG�DVVRFLDWHG�SUHVFULSWLRQV�IRU�DOO
RI�WKH�DOWHUQDWLYHV�IRU�&ODVV�,��,,��DQG�,,,
VWUHDPV��UHVSHFWLYHO\���)RU�$OWHUQDWLYH���
WKHVH�ZRXOG�EH�QR�KDUYHVW�EXIIHUV���&ODVV�,
EXIIHUV�ZRXOG�EH�����WR�����IHHW�RQ�HDFK
VLGH�RI�WKH�ULYHU�IURP�WKH�HGJH�RI��WKH�&0=�
&ODVV�,,�EXIIHUV�ZRXOG�EH����WR������IHHW�DQG
&ODVV�,,,�EXIIHUV�ZRXOG�EH����WR�����IHHW�
7KH�$OWHUQDWLYH���50=�EXIIHUV�DUH�PRUH

WKDQ�VXIILFLHQW�WR�SURWHFW�ULSDULDQ�DQG
DTXDWLF�FRPSRQHQWV��LQFOXGLQJ�VWUHDP
ZDWHU�WHPSHUDWXUH��VWUHDP�FDQRS\�/:'
UHFUXLWPHQW��OHDI�DQG�QHHGOH�OLWWHU
SURGXFWLRQ��DQG�VHGLPHQW�ILOWUDWLRQ��IRU
&ODVV�,��,,��DQG�,,,�VWUHDPV��DV�GLVFXVVHG�LQ
6HFWLRQ���������DQG�VKRZQ�E\�WKH�(%$
,QGH[��)LJXUHV���������������DQG��������

7KHVH�50=�EXIIHU�SUHVFULSWLRQV�SURYLGH�D
KLJK�OHYHO�RI�FRQILGHQFH�WKDW�$OWHUQDWLYH��
50=V�ZRXOG�SURYLGH�SRVLWLYH�WUHQGV�LQ�WKH
DVVRFLDWHG�DTXDWLF�FRPSRQHQWV�LQ�DUHDV
ZKHUH�SDVW�PDQDJHPHQW�SUDFWLFHV�KDYH
UHVXOWHG�LQ�XQIDYRUDEOH�DTXDWLF�KDELWDW
FRQGLWLRQV���([DPSOH�DUHDV�LQFOXGH�WKH�9DQ
'X]HQ��%HDU��/DZUHQFH�&UHHN��DQG�ORZHU
(HO�+8V�ZKHUH�DSSUR[LPDWHO\����SHUFHQW�RI
WKH�WRWDO�ULSDULDQ�YHJHWDWLRQ�LV�FRPSULVHG�RI
\RXQJ��RSHQ�IRUHVW�RU�PLG�VHUDO�IRUHVW�
2YHUDOO��WKH�HIIHFWV�RI�LPSOHPHQWLQJ�WKH
50=V�RI�$OWHUQDWLYH���DUH�QRW�OLNHO\�WR
UHVXOW�LQ�WKH�WDNH�RI�SULRULW\�ILVK�VSHFLHV�
7KHUHIRUH��WKH�SRWHQWLDO�HIIHFWV�RI�WKH
EXIIHUV�ZRXOG�EH�OHVV�WKDQ�VLJQLILFDQW�DQG
IDYRUDEOH�IRU�FRQVHUYLQJ�RU�UHEXLOGLQJ
SRSXODWLRQV�RI�WKHVH�VSHFLHV�LQ�WKH�SODQQLQJ
DUHD���,Q�DUHDV�ZKHUH�VWUHDP�FOHDULQJ
DFWLYLWLHV�KDYH�RFFXUUHG��WKHUH�ZRXOG�EH�DQ
H[WHQGHG�SHULRG�RI�WLPH��XS�WR�����\HDUV�
IRU�/:'�UHFUXLWPHQW�WR�QDWXUDOO\�DWWDLQ
GHVLUDEOH�OHYHOV�WKDW�DSSURDFK�WDUJHW
FRQGLWLRQV��VHH�6HFWLRQ������

7KH�ZLGH�50=V�IRU�WKLV�DOWHUQDWLYH�FRXSOHG
ZLWK�QR�KDUYHVW�UHVWULFWLRQV�ZRXOG�DOVR
SURWHFW�VWUHDPEDQNV�LQ�XQKDUYHVWHG�DUHDV
DQG�EHJLQ�WR�VWDELOL]H�WKHP�LQ�DUHDV�WKDW
KDYH�EHHQ�KDUYHVWHG���7KLV�ZRXOG�HVWDEOLVK
D�SRVLWLYH�WUHQG�WRZDUG�D�SURSHUO\
IXQFWLRQLQJ�V\VWHP�DQG�WDUJHW�FRQGLWLRQV�
%DQN�VWDELOL]DWLRQ�ZRXOG�DVVLVW�LQ
GHFUHDVLQJ�HURVLRQ�RI�VWUHDPEDQNV��DQG
DVVRFLDWHG�VHGLPHQW�SUREOHPV�LQ�DTXDWLF
KDELWDW�VXFK�DV�SRRO�ILOOLQJ�DQG�DJJUDGDWLRQ�
DQG�SURYLGH�SRWHQWLDO�FRYHU��H�J���XQGHUFXW
EDQNV�ZKHUH�MXYHQLOH�ILVK�FDQ�VHHN�UHVWLQJ
KDELWDW�RU�UHIXJH�IURP�SUHGDWRUV����,Q�DUHDV
ZKHUH�OLWWOH�RU�QR�VWUHDPVLGH�YHJHWDWLRQ
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FXUUHQWO\�H[LVWV��VHH�)LJXUH������D��E��DQG
F���SRVLWLYH�HIIHFWV�PD\�QRW�EH�DSSDUHQW�RYHU
WKH�VKRUW�WHUP��EXW�ZRXOG�EHJLQ�WR�EH
DSSDUHQW�RYHU�WKH�ORQJHU�WHUP��JUHDWHU�WKDQ
���\HDUV��DV�WKH�YHJHWDWLRQ�EHJLQV�WR
EHFRPH�HVWDEOLVKHG��VHH�6HFWLRQ������
$SSHQGL[�7DEOH�.���SURYLGHV�JHQHUDO
SURMHFWLRQV�RI�VHUDO�VWDJHV�LQ�50=V�IRU
YDULRXV�DOWHUQDWLYHV�IRU������������DQG����
\HDUV���,Q�DUHDV�ZKHUH�PLG�WR�ODWH�VHUDO�RU
ROG�JURZWK�IRUHVW�DUH�SUHVHQW��WKH�/:'
UHFUXLWPHQW�SRWHQWLDO�PD\�EH�DGHTXDWH�WR
PDLQWDLQ�RU�HVWDEOLVK�D�WUHQG�WRZDUG
SURSHUO\�IXQFWLRQLQJ�FRQGLWLRQV���([FHSWLRQV
ZRXOG�EH�DUHDV�ZKHUH�VWUHDP�FOHDULQJ
DFWLYLWLHV�KDYH�UHPRYHG�/:'�RU�RWKHU
PDWHULDOV��DQG�QR�UHVWRUDWLRQ�RU
UHSODFHPHQW�KDV�RFFXUUHG�

$V�YHJHWDWLRQ�SURJUHVVHV�WR�KLJKHU�PLG��WR
ODWH�VHUDO�VWDJHV��D�FRUUHVSRQGLQJ�WUHQG
WRZDUG�SURSHUO\�IXQFWLRQLQJ�DTXDWLF�KDELWDW
FRQGLWLRQV�VKRXOG�EHFRPH�HYLGHQW�
6LJQLILFDQW�LQFUHDVHV�LQ�SHDN�IORZV�DUH�QRW
H[SHFWHG�WR�RFFXU�IURP�WKLV�DOWHUQDWLYH
�6HFWLRQ����������DQG�WKXV��SHDN�IORZV�ZRXOG
FRQWLQXH�DW�OHYHOV�VLPLODU�WR�FXUUHQW
FRQGLWLRQV�RU�ZRXOG�SURYLGH�RQO\�PLQRU�RU
XQGHWHFWDEOH�LQFUHDVHV��VHH�6HFWLRQ�������
4XDQWLILFDWLRQ�RI�DQ\�SRWHQWLDO�FKDQJHV�LQ
SHDN�RU�EDVH�IORZV�LV�QRW�SRVVLEOH�DW�WKLV
WLPH�EHFDXVH�VSHFLILF�LQIRUPDWLRQ�WR�GHYHORS
VXFK�SURMHFWLRQV�LV�QRW�DYDLODEOH�

+DUYHVW�UHODWHG�VHGLPHQW�LQSXW�WR�VWUHDPV
ZRXOG�OLNHO\�EH�UHGXFHG�XQGHU�$OWHUQDWLYH��
EHFDXVH�RI�WKH�ZLGH�50=V���6LQFH�VRPH
WLPEHU�KDUYHVW�PDVV�ZDVWLQJ�ZRXOG
FRQWLQXH��KRZHYHU��WKHUH�LV�VRPH�ULVN�WKDW
WKLV�FRXOG�EH�D�SRWHQWLDO�VRXUFH�RI�VHGLPHQW�
7KH�DEVHQFH�RI�PDQDJHPHQW�SODQV�IRU
H[LVWLQJ�URDGV�XQGHU�WKLV�DOWHUQDWLYH�ZRXOG
QRW�SURWHFW�VWUHDPV�IURP�URDG�UHODWHG�PDVV
ZDVWLQJ�DQG�VWUHDP�FURVVLQJ�IDLOXUHV��RU
URDG�EHG��WUDIILF�UHODWHG�VHGLPHQW��6HFWLRQ
�������7KLV�ZRXOG�OLNHO\�FRQWULEXWH�D
VLJQLILFDQW�DPRXQW�RI�ILQH�DQG�FRDUVH
VHGLPHQW�WR�VWUHDPV�DERYH�OHYHOV�WKDW
ZRXOG�DOORZ�DWWDLQPHQW�RI�WDUJHW

FRQGLWLRQV���5RDG�UHODWHG�VHGLPHQW�LQIOX[
GLUHFWO\�WR�VWUHDPV�ZRXOG�SHUVLVW��HVSHFLDOO\
LQ�+8V�ZLWK�D�KLJK�QXPEHU�RI�VWUHDP
FURVVLQJV��7DEOH����������1HZ�URDGV�RU�URDGV
PDQDJHG�XQGHU�FXUUHQW�)35V�ZRXOG�XVH
EHWWHU�SURWHFWLYH�PHFKDQLVPV�WKDW�DYRLG
WKHVH�SRWHQWLDOO\�QHJDWLYH�HIIHFWV�RQ�DTXDWLF
KDELWDW���$Q\�FRQWLQXHG�LQSXW�RI�ILQH
VHGLPHQW�WR�VWUHDPV�ZRXOG�OLNHO\
VLJQLILFDQWO\�LQFUHDVH�WKH�HPEHGGHGQHVV�LQ
VWUHDPV�DQG�ZRXOG�QRW�DOORZ�DQ\
LPSURYHPHQW�LQ�H[LVWLQJ�FRQGLWLRQV���7KHVH
HPEHGGHGQHVV�HIIHFWV�ZRXOG�UHVXOW�LQ�DQ
XQTXDQWLILDEOH�HIIHFW�RQ�FRKR�VDOPRQ�DQG
RWKHU�SULRULW\�ILVK�VSHFLHV���2YHUDOO��WKH
VHGLPHQW�LQSXW�WR�WKH�DTXDWLF�KDELWDW�XQGHU
$OWHUQDWLYH���ZRXOG�H[FHHG�WKH�WKUHVKROG�RI
VLJQLILFDQFH���7KH�SULPDU\�UHDVRQ�LV�QRW
FXUUHQW�SUDFWLFHV��EXW�LV�PRUH�GLUHFWO\
UHODWHG�WR�H[LVWLQJ�URDGV�DQG�DUHDV�RI�PDVV
ZDVWLQJ�ZKHUH�WUHDWPHQW�ZRXOG�QRW�EH
JHQHUDOO\�UHTXLUHG�

7XUELGLW\�LV�FORVHO\�OLQNHG�WR�VHGLPHQW
UXQRII��DOWKRXJK�WXUELG�ZDWHUV��ZLWK�WKH
H[FHSWLRQ�RI�VXVSHQGHG�ILQH�VHGLPHQWV�WKDW
FDQ�EH�GHSRVLWHG�LQ�VSDZQLQJ�JUDYHOV��FDQ
EH�IOXVKHG�IURP�D�V\VWHP�PXFK�PRUH
TXLFNO\�WKDQ�FRDUVHU�VHGLPHQW���,QFUHDVHV�LQ
WXUELGLW\�DUH�H[SHFWHG�WR�RFFXU�SULPDULO\
GXULQJ�WKH�ILUVW�IDOO�UDLQVWRUPV�RI�D�JLYHQ
\HDU�RU�PDVV�ZDVWLQJ�HYHQWV���6XFK
LQFUHDVHV�FDQ�EH�GXH�WR�UXQRII�IURP�H[LVWLQJ
URDGV��RU�VORSH�DQG�URDG�IDLOXUHV���7KH
WXUELGLW\�LQFUHDVHV�DVVRFLDWHG�ZLWK�WKHVH
VRXUFHV�ZRXOG�KDYH�VKRUW�WHUP�HIIHFWV�RQ
SULRULW\�ILVK�VSHFLHV�DQG�RWKHU�DTXDWLF�OLIH
�H�J���DTXDWLF�LQVHFWV�DQG�DOJDH��WR�D�OHYHO
WKDW�ZRXOG�EH�OHVV�WKDQ�VLJQLILFDQW���7KHVH
HIIHFWV�FRXOG�LQFOXGH�VKRUW�WHUP�GLVUXSWLRQ
RI�IHHGLQJ�EHKDYLRU�DQG�KDELWDW�XVH��DV�ZHOO
DV�SURYLGLQJ�SURWHFWLRQ�IURP�SUHGDWRUV���7KH
GXUDWLRQ�ZRXOG�OLNHO\�EH�RQO\�D�IHZ�GD\V�RU
OHVV���,Q�DGGLWLRQ��WKH�ZLGH�EXIIHUV
DVVRFLDWHG�ZLWK�WKLV�DOWHUQDWLYH�ZRXOG�EH
H[SHFWHG�WR�SURYLGH�WKH�FDSDFLW\�WR�ILOWHU
WXUELG�ZDWHUV�WR�D�OHYHO�WKDW�ZRXOG�DYRLG�RU
PLQLPL]H�HIIHFWV�RQ�DTXDWLF�KDELWDW�
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7KH�50=V�DUH�HVWDEOLVKHG�DW�WKH�HGJH�RI�WKH
&0=���7KHUHIRUH��IRU�WKLV�DOWHUQDWLYH�DQG�DOO
RWKHU�DOWHUQDWLYHV��WKH�&0=�LV�UHVWULFWHG
IURP�KDUYHVW����([FHSWLRQV�WR�WKH�QR�KDUYHVW
SUHVFULSWLRQ�ZRXOG�EH�����WR�HQKDQFH
ULSDULDQ�IXQFWLRQ�DQG�����IRU�HPHUJHQF\
VLWXDWLRQV���6HH�6HFWLRQ���������,Q�DUHDV
ZKHUH�WKH�&0=�LV�QDUURZ��H�J���DQ�LQFLVHG
FDQ\RQ���WKH�DPRXQW�RI�WHUUHVWULDO�DQG
DTXDWLF�KDELWDW�LV�UHODWLYHO\�VPDOO�FRPSDUHG
WR�PXFK�ZLGHU�&0=V�WKDW�PD\�EH�IRXQG�LQ
ORZODQG�UHDFKHV�RU�DUHDV�RI�OHVV�JUDGLHQW
ZKHUH�WKH�&0=�PD\�EH�ZLGHU���$V�D�UHVXOW
RI�WKH�UHVWULFWHG�KDUYHVW�LQ�WKH�&0=�
IORRGSODLQV��DTXDWLF�KDELWDW�FRQQHFWLYLW\
�H�J���VLGH�FKDQQHOV�WR�PDLQVWHP�IORZ���DQG
EDFNZDWHU�DUHDV�ZRXOG�EH�PDLQWDLQHG�DW
FXUUHQW�OHYHOV�RU�ZRXOG�LPSURYH�DV�RWKHU
SUHVFULSWLRQV��H�J���50=V��((=V��(/=V��DQG
XSVORSH�UHVWULFWLRQV��EHJLQ�WR�EHFRPH
HIIHFWLYH�

3$/&2�FXUUHQWO\�KDV�DSSURYDO�IRU�LWV
JUDYHO�UHPRYDO�RSHUDWLRQV�LQ�VWUHDPEHGV
�3$/&2����������7KLV�DSSURYDO�LQFOXGHV�DQ
LQFLGHQWDO�WDNH�VWDWHPHQW�LVVXHG�E\�WKH
10)6���,Q�DGGLWLRQ��&DOLIRUQLD�)LVK�DQG
*DPH�&RGH�6HFWLRQ������$JUHHPHQWV�ZLWK
&')*��VHH�6HFWLRQ����DUH�UHTXLUHG�IRU
JUDYHO�UHPRYDO�RSHUDWLRQV�LQ�VWUHDPEHGV�
7KHVH�DJUHHPHQWV�DUH�LQWHQGHG�WR�SURWHFW
DTXDWLF�UHVRXUFHV���*UDYHO�PLQLQJ�ZLOO
SUHYHQW�VRPH�DUHDV�RI�VWUHDPEHG�IURP
GHYHORSLQJ�D�ULSDULDQ�]RQH�RQ�FXUUHQWO\
XQYHJHWDWHG�JUDYHO�EDUV��VHH�6HFWLRQ������
+RZHYHU��WKH�HIIHFWV�RI�JUDYHO�UHPRYDO�DUH
ORFDOL]HG��VPDOO�LQ�DUHD��VHH�6HFWLRQ������
DQG�ZLOO�QRW�GLUHFWO\�DIIHFW�VDOPRQLG
KDELWDW���&RQVHTXHQWO\��WKHVH�HIIHFWV�DUH
OHVV�WKDQ�VLJQLILFDQW�

(IIHFWV�IURP�JUD]LQJ�E\�FDWWOH��LI�PDLQWDLQHG
DW�FXUUHQW�OHYHOV��VHH�6HFWLRQ�������ZRXOG�EH
H[SHFWHG�WR�EH�PLQLPDO��H[FHSW�LQ�ORFDOL]HG
DUHDV��VHH�6HFWLRQ��������7KHUHIRUH��WKLV�ODQG
XVH�ZRXOG�EH�H[SHFWHG�WR�KDYH�OHVV�WKDQ
VLJQLILFDQW�HIIHFWV�RQ�FRKR�DQG�RWKHU�SULRULW\
ILVK�VSHFLHV�

$Q\�SUHVFULEHG�EXUQLQJ�DFWLYLWLHV�ZRXOG�EH
H[SHFWHG�WR�RFFXU�RXWVLGH�RI�WKH�ULSDULDQ
]RQH��IRU�DOO�DOWHUQDWLYHV����7KLV�ZRXOG�OLNHO\
DYRLG�RU�PLQLPL]H�DQ\�HIIHFWV�RQ�DTXDWLF
KDELWDW�RU�ZDWHU�TXDOLW\�IURP�WKLV�DFWLYLW\�

7KH�HIIHFWV�RI�JUD]LQJ��JUDYHO�PLQLQJ��DQG
SUHVFULEHG�EXUQLQJ�ZRXOG�EH�HVVHQWLDOO\�WKH
VDPH�IRU�DOO�DFWLRQ�DOWHUQDWLYHV��VHH�*UD]LQJ
LQ�6HFWLRQV�����DQG��������7KHUHIRUH��WKH
HIIHFWV�RI�WKHVH�DFWLYLWLHV�DUH�QRW�DGGUHVVHG
IXUWKHU���,Q�DGGLWLRQ��WKH�&0=�GHILQLWLRQV
DQG�SURWHFWLYH�PHFKDQLVPV�ZRXOG�EH�WKH
VDPH�IRU�DOO�DOWHUQDWLYHV�DQG�DUH�QRW
GLVFXVVHG�IXUWKHU�

,Q�JHQHUDO��WKH�50=V�XQGHU�$OWHUQDWLYH��
ZRXOG�LPSURYH�DTXDWLF�KDELWDW�DQG�VHW�D
WUHQG�WRZDUG�DFKLHYHPHQW�RI�WDUJHW
FRQGLWLRQV�RI�D�SURSHUO\�IXQFWLRQLQJ�V\VWHP�
7KLV�ZRXOG�EH�PRVW�DSSDUHQW�LQ�DUHDV�RI
FXUUHQWO\�GLVWXUEHG�FRQGLWLRQV��H�J���LQ�WKH
9DQ�'X]HQ�5LYHU�+8��ZKHUH�3$/&2�RZQV
D�PDMRU�SRUWLRQ�RI�WKH�+8��7DEOH��������
7KH�DUHD�HQFRPSDVVHG�E\�WKH�50=V�ZRXOG
EH�DSSUR[LPDWHO\��������DFUHV�RU�DERXW
���SHUFHQW�RI�WKH�SODQQLQJ�DUHD�IRU�3$/&2�
7KH�LPSURYHPHQW�IURP�WKHVH�EXIIHUV�ZRXOG�
KRZHYHU��EH�RIIVHW�E\�WKH�ODFN�RI�V\VWHPDWLF
URDG�LPSURYHPHQWV��SDUWLFXODUO\�IRU
H[LVWLQJ�URDGV�

$OWHUQDWLYH����3URSRVHG�$FWLRQ�3URSRVHG
3URMHFW�
)LJXUHV�������D��E��DQG�F�SUHVHQW�WKH�50=
ZLGWKV�DQG�DVVRFLDWHG�SUHVFULSWLRQV�IRU�DOO
RI�WKH�DOWHUQDWLYHV�IRU�&ODVV�,��,,��DQG�,,,
VWUHDPV��UHVSHFWLYHO\���)RU�$OWHUQDWLYH���
WKH�EXIIHU�ZLGWKV�ZRXOG�YDU\�E\�VWUHDP
FODVV��W\SH�RI�VWUHDPVLGH�YHJHWDWLRQ��H�J��
UHGZRRG�IRUHVW�RU�'RXJODV�ILU����ORFDWLRQ
�H�J���ZLWKLQ�RU�RXWVLGH�WKH�+XPEROGW�:$$��
VORSH��H�J���JUHDWHU�RU�OHVV�WKDQ����SHUFHQW��
DQG�RWKHU�IDFWRUV���,Q�DGGLWLRQ��LQWHULP���
\HDU�SUHVFULSWLRQV�WKDW�WUDQVLWLRQ�WR�WKH����
\HDU�SUHVFULSWLRQV�ZRXOG�EH�XVHG���7KH����
\HDU�SUHVFULSWLRQV�ZRXOG�EHJLQ�LQ�\HDU��
DQG�ZRXOG�EH�WKH�GHIDXOW�SUHVFULSWLRQV�XQWLO
PRGLILHG�E\�ZDWHUVKHG�DQDO\VLV���(YHQ
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WKRXJK�WKH�QR�KDUYHVW�EXIIHU�LV�VPDOOHU�LQ
DOO�VWUHDP�FODVVHV�LQ�WKLV�DOWHUQDWLYH
FRPSDUHG�WR�$OWHUQDWLYH����DGGLWLRQDO
SUHVFULSWLRQV��H�J���D�KLJK�UHVLGXDO
SUHVFULSWLRQ�DQG�D�ODWH�VHUDO�SUHVFULSWLRQ�
DUH�XVHG�LQ�WKH�UHPDLQGHU�RI�WKH�50=�WR
SURYLGH�DGGLWLRQDO�PDQDJHPHQW
SUHVFULSWLRQV�WKDW�PLWLJDWH�HIIHFWV��VHH
6HFWLRQ������

7KH�50=V�XQGHU�WKLV�DOWHUQDWLYH�DUH
VXIILFLHQW�WR�SURWHFW�ULSDULDQ�DQG�DTXDWLF
FRPSRQHQWV�IRU�&ODVV�,�DQG�,,�VWUHDPV�IRU
ZDWHU�WHPSHUDWXUH��VWUHDP�FDQRS\��OHDI�DQG
QHHGOH�OLWWHU��DQG�PRVW�/:'�UHFUXLWPHQW
�VHH�6HFWLRQV�����DQG��������&ODVV�,�50=V
ZRXOG�EH�����IHHW�ZLGH�DQG�ZRXOG�EH
GLYLGHG�LQWR�WKUHH�EDQGV���%DQG����IURP�WKH
VWUHDP�RU�&0=�WR����IHHW��ZRXOG�EH�QR
KDUYHVW���%DQG����IURP����WR�����IHHW��ZRXOG
UHWDLQ�VXIILFLHQW�WUHHV�WR�SURYLGH�����VTXDUH
IHHW�RI�WUHH�EDVDO�DUHD�SHU�DFUH���%DQG��
�IURP�����WR�����IHHW��ZRXOG�SURYLGH����
VTXDUH�IHHW�RI�WUHH�EDVDO�DUHD�SHU�DFUH�
&ODVV�,,�50=V�DUH�PRUH�FRPSOH[��VHH
)LJXUH������E��DQG�ZRXOG�UDQJH�IURP�����WR
����IHHW�ZLWK�D�YDULHW\�RI�SUHVFULSWLRQV�
&ODVV�,,,�VWUHDPV��L�H���HSKHPHUDO�VWUHDPV
ZLWK�QR�DTXDWLF�OLIH��KDYH�FRPSOHWH�KDUYHVW
WR�VWUHDPEDQN�EXW�ZRXOG�EH�SURWHFWHG�E\
((=V��(/=V��HURVLRQ�FRQWURO�PHDVXUHV��DQG
OHDYLQJ�GRZQHG�WUHHV���6LWH�VSHFLILF
ZDWHUVKHG�DQDO\VLV�DQG�SUHVFULSWLRQV
FRXSOHG�ZLWK�WUHQG�PRQLWRULQJ�VKRXOG
SURYLGH�HQRXJK��LQIRUPDWLRQ�WR�PRGLI\
WKHVH�SURWHFWLYH�PHDVXUHV��LI�QHFHVVDU\���,Q
DUHDV�ZKHUH�VWUHDP�FOHDULQJ�DFWLYLWLHV�KDYH
RFFXUUHG��WKHUH�ZRXOG�EH�DQ�H[WHQGHG
SHULRG�RI�WLPH��XS�WR�����\HDUV��IRU�/:'
UHFUXLWPHQW�SRWHQWLDO�WR�EHJLQ�WR�DWWDLQ
GHVLUDEOH�OHYHOV�WKDW�DSSURDFK�WDUJHW
FRQGLWLRQV��VHH�6HFWLRQ��������$V�ZLWK
$OWHUQDWLYH����DUHDV�WKDW�FXUUHQWO\�KDYH�ROG
JURZWK��)LJXUH������D��E��DQG�F�DQG�7DEOH
�������ZRXOG�EH�H[SHFWHG�WR�PDLQWDLQ�RU
UHFRYHU�/:'�OHYHOV�PRUH�UDSLGO\�WKDQ�DUHDV
ZKHUH�\RXQJHU�IRUHVWV�QHHG�HQRXJK�WLPH�WR
GHYHORS�OHYHOV�WKDW�SURYLGH�IXOO�/:'
UHFUXLWPHQW�SRWHQWLDO��VHH�6HFWLRQ��������)RU

H[DPSOH��DUHDV�RI�3$/&2�ODQG�LQ�WKH�(ON
5LYHU�+8�KDYH�ROG�JURZWK�IRUHVW��)LJXUH
�����D��E��DQG�F��DQG�ZRXOG�EH�DQWLFLSDWHG�WR
KDYH�DGHTXDWH�/:'�OHYHOV��XQOHVV�VWUHDP
FOHDULQJ�KDV�RFFXUUHG���,Q�FRQWUDVW��RWKHU
DUHDV��H�J��3$/&2�ODQG�LQ�WKH�,DTXD�DQG
%XWOHU�9DOOH\�+8V��KDYH�OLWWOH�RU�QR�ROG
JURZWK��ZLWK�WKH�PDMRU�SRUWLRQ�LQ�PLG�VHUDO
VWDJH���:LWK�WKLV�YHJHWDWLRQ�VWDJH��/:'
UHFRYHU\�ZRXOG�WDNH�PXFK�ORQJHU�

7KH�LQWHULP��WKUHH�\HDUV��DQG�GHIDXOW����
\HDUV��SUHVFULSWLRQV��VHH�6HFWLRQ������ZRXOG
UHVXOW�LQ�VLPLODU�HIIHFWV���7KH�PDMRU
GLIIHUHQFHV�DUH�WKDW�WKH�LQWHULP
SUHVFULSWLRQV�ZRXOG�VRPHZKDW�H[WHQG�WKH
SHULRG�UHTXLUHG�IRU�/:'�UHFUXLWPHQW��OHDI
DQG�OLWWHU�SURGXFWLRQ��VKDGH��DQG�RWKHU
ULSDULDQ�IXQFWLRQV�WKDW�DIIHFW�DTXDWLF
KDELWDW�WR�UHDFK�SURSHUO\�IXQFWLRQLQJ
FRQGLWLRQV���7KLV�H[WHQGHG�WLPH�ZRXOG�EH
PRVW�DSSDUHQW�LQ�DUHDV�ZKHUH�WKH�LQWHULP
SUHVFULSWLRQV�ZRXOG�OLNHO\�EH�LPSOHPHQWHG�
%DVHG�RQ�3$/&2ªV�WLPEHU�KDUYHVW
SURMHFWLRQV�IRU�WKH�QH[W����\HDUV��VHH
6HFWLRQ�������WKH�ODUJHVW�SURSRUWLRQ�RI
KDUYHVW�ZRXOG�RFFXU�LQ�WKH�/RZHU�(HO�
)UHVKZDWHU�&UHHN��(ON�5LYHU��/DUDEHH
&UHHN��DQG�9DQ�'X]HQ�+8V���%\�LQIHUHQFH�
LW�LV�OLNHO\�WKDW�WKHVH�+8V�ZRXOG�DOVR�EH
PRVW�DIIHFWHG�GXULQJ�WKH�LQWHULP��WKUHH�
\HDU��SHULRG���2YHUDOO��KRZHYHU��RQ�D
ODQGVFDSH�VFDOH�RYHU�WKH����\HDU�SHULRG�RI
WKH�+&3��WKH�LQWHULP�DQG�GHIDXOW
SUHVFULSWLRQV�ZRXOG�UHVXOW�LQ�HIIHFWV�WKDW
DUH�OHVV�WKDQ�VLJQLILFDQW���7KXV��RYHU�WKH
SHULRG�RI�WKH�+&3��D�WUHQG�WRZDUG�SURSHUO\
IXQFWLRQLQJ�DTXDWLF�FRQGLWLRQV�ZRXOG�EH
HVWDEOLVKHG�

,Q�&ODVV�,,,�VWUHDPV��ZKLFK�DUH�LQWHUPLWWHQW
DQG�GR�QRW�FRQWDLQ�DTXDWLF�OLIH���OHVV
SURWHFWLRQ�LV�SURYLGHG�IRU�WKHVH�IXQFWLRQV
FRPSDUHG�WR�$OWHUQDWLYH����EHFDXVH�KDUYHVW
ZRXOG�EH�DOORZHG�WR�WKH�VWUHDPEDQN�
'XULQJ�VXPPHU�SHULRGV�RI�ORZ�IORZ�
KRZHYHU��WKHVH�VWUHDPV�ZRXOG�OLNHO\�EH�GU\�
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Table 3.8-7.   Percentage of Stream Miles for Class I and Class II Streams Found in HCP Planning Area by Seral Stage and
Estimated Time to Reach Fully Functioning Aquatic Conditions1/

Total Miles in Class

Class I Class II Overall
Percentage of
Grand Total

Aggregate Recovery Period to
Reach Fully Functioning Aquatic

Conditions—Except LWD

Aggregate Recovery Period to
Reach Fully Functioning

Aquatic Conditions 2/

Grassland 1.1 3.9 5.0 0.5 3/ 3/

Open Natural 61.3 26.0 87.3 8.2 3/ 3/

Hardwood 5.7 16.6 22.3 2.1 3/ 3/

Forest Openings 3.6 16.1 19.7 1.9 Functioning now to 80 years 100+ years4/

Young Forest 26.1 107.1 133.2 12.6 Functioning now to 70 years 100+ years4/

Mid Seral 95.2 349.7 444.9 42.0 Functioning now to 60 years 50 to 100 years4/

Late Seral 70.8 215.3 286.1 27.0 Functioning now Functioning now to 100+ years

Old Growth 16.8 43.5 60.3 5.7 Functioning now Functioning now

280.6 778.2 1,058.8
(grand
total)

100

1/  Base on time scales by Gregory and Bisson in Stouder et al., 1997 (see Table 3.7-11).

2/  Aggregate recovery period is based on all factors reaching fully functional aquatic conditions.

3/  Although it is not specifically known if the hardwood, grassland, and open natural categories will progress to old growth, these categories are included in this table for
illustrative purposes.

4/  Primary factor is LWD, which requires extended periods (e.g., 100+ years) to return to fully functioning conditions.

Source:  Foster Wheeler Environmental Corporation, 1998
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7KXV��HIIHFWV�RQ�VWUHDP�WHPSHUDWXUH�GXULQJ
WKLV�SRWHQWLDOO\�FULWLFDO�SHULRG�ZRXOG�QRW�EH
DQ�LVVXH���$Q\�WUHHV�DOUHDG\�GRZQ�EHIRUH
KDUYHVW�ZRXOG�QRW�EH�UHPRYHG�LQ�&ODVV�,,,
VWUHDPV�EHFDXVH�WKH\�ZRXOG�EH�EHQHILFLDO
IRU�UHWDUGLQJ�PRYHPHQW�RI�VHGLPHQW
GRZQVWUHDP�

+LJK�SURWHFWLRQ�RI�OHDI�DQG�OLWWHU�ZRXOG
RFFXU�DORQJ�&ODVV�,�DQG�,,�VWUHDPV���$ORQJ
&ODVV�,,,�VWUHDPV��WKHUH�LV�D�JUHDWHU�ULVN�RI
LQWHUUXSWLQJ�LQSXW�RI�GHWULWXV�LPPHGLDWHO\
DIWHU�KDUYHVW�DQG�XQWLO�YHJHWDWLRQ�EHFRPHV
UHHVWDEOLVKHG�

)RU�VHGLPHQW�ILOWUDWLRQ��50=V�IRU�&ODVV�,
VWUHDPV�DUH�VXIILFLHQW��EXW�ZRXOG�EH�OHVV
HIIHFWLYH�IRU�&ODVV�,,�DQG�,,,�VWUHDPV��VHH
VHGLPHQW�(%$,��)LJXUH��������
&RQVHTXHQWO\��WKH�50=V�IRU�&ODVV�,,�DQG�,,,
VWUHDPV�FRXOG�H[FHHG�WKH�WKUHVKROG�RI
VLJQLILFDQFH�ZLWK�UHVSHFW�WR�VHGLPHQW
ILOWUDWLRQ���+RZHYHU��ZLWK�WKH�UHTXLUHPHQW
WR�XVH�HURVLRQ�FRQWURO�PHDVXUHV�RQ�DQ\
GLVWXUEHG�DUHDV�ZLWKLQ�WKH�50=�JUHDWHU
WKDQ�����VTXDUH�IHHW���VHH�6HFWLRQ������
WKHVH�SRWHQWLDO�HIIHFWV�ZRXOG�EH�PLQLPL]HG
DQG�ZRXOG�EH�OHVV�WKDQ�VLJQLILFDQW�ZLWK
UHVSHFW�WR�DTXDWLF�KDELWDW��:DWHUVKHG
DQDO\VLV�ZRXOG�EH�DQ�DGGLWLRQDO�DSSURDFK�WR
LGHQWLI\�DQG�DYRLG�RU�PLQLPL]H�HIIHFWV�IURP
SRWHQWLDO�VRXUFH�VLWHV��H�J���PDVV�ZDVWLQJ
DUHDV�DQG�OHJDF\�URDGV��WKURXJK
LPSOHPHQWDWLRQ�RI�VLWH�VSHFLILF
SUHVFULSWLRQV���7KHVH�DQDO\VHV�ZRXOG�EH
SHUIRUPHG�RQ�VSHFLILF�+8V�LQ�D�VHTXHQWLDO
PDQQHU�DV�IROORZV��GHFDGH�RQH¦(ON�5LYHU�
)UHVKZDWHU�&UHHN��/DZUHQFH�&UHHN��<DJHU
&UHHN��LQFOXGLQJ�/RZHU�1RUWK�)RUN�0LGGOH�
DQG�6RXWK�)RUN���GHFDGH�WZR¦9DQ�'X]HQ
DQG�0LGGOH��DQG�GHFDGH�WKUHH¦/DUDEHH�
6HTXRLD��0DWWROH��6DOPRQ��DQG�%HDU�5LYHU�
$OVR��ZLWK�WKLV�DOWHUQDWLYH�DQG�$OWHUQDWLYH
���SURYLVLRQV�IRU�VWRUPSURRILQJ�URDGV�
UHVWULFWLRQV�RQ�ZLQWHU�URDG�FRQVWUXFWLRQ�
DQG�UHTXLUHPHQWV�IRU�ZDWHUVKHG�DQDO\VLV
ZRXOG�EH�VXSSOHPHQWHG�E\�LQFRUSRUDWLQJ
WKH�VSHFLILF�SURFHGXUHV�IRU�URDG�VHGLPHQW
GHVFULEHG�LQ�WKH�+DQGERRN�IRU�)RUHVW�DQG

5DQFK�5RDGV�E\�:HDYHU�DQG�+DJDQV
���������7KHVH�SURFHGXUHV�ZHUH�XVHG�LQ�DQ
LQYHVWLJDWLRQ�RI�VHGLPHQW�VRXUFHV�RI�WKH
ORZHU�(HO�5LYHU��3DFLILF�:DWHUVKHG
$VVRFLDWHV����������7KH�LQYHVWLJDWLRQ�ZDV
XVHG�DV�D�EDVLV�WR�EHJLQ�PLQLPL]LQJ�H[LVWLQJ
VHGLPHQW�GHOLYHU\�WR�VWUHDPV���7KURXJK
WKHVH�YDULRXV�SURYLVLRQV�DQG�SURFHGXUHV�
VHQVLWLYH�DUHDV�ZRXOG�EH�LGHQWLILHG��DQG
VSHFLILF�PHDVXUHV�ZRXOG�EH�DQDO\]HG�DQG
SUHVFULEHG�IRU�LQFOXVLRQ�LQ�7+3V���7KH
ZLQWHU��1RYHPEHU���WR�$SULO����URDG
PDQDJHPHQW�SUHVFULSWLRQV�SUHVHQW�D�KLJK
ULVN�WR�ZDWHU�TXDOLW\�DQG�DTXDWLF�KDELWDW
DQG�FRXOG�H[FHHG�WKH�WKUHVKROG�RI
VLJQLILFDQFH�IRU�VHGLPHQW�GLVFKDUJH��VHH
6HFWLRQ�������:HW�ZHDWKHU�URDG�XVH�DQG
FRQVWUXFWLRQ�FRXOG�H[FHHG�WKH�WKUHVKROG�RI
VLJQLILFDQFH�IRU�VHGLPHQW�UHODWHG
SDUDPHWHUV��VSHFLILFDOO\�WXUELGLW\�
+RZHYHU��ZLWK�WKH�LPSOHPHQWDWLRQ�RI
DGGLWLRQDO�DJHQF\�SURSRVHG�PLWLJDWLRQ��VHH
6HFWLRQ�������WKH�HIIHFWV�ZRXOG�EH�UHGXFHG
EHORZ�WKH�OHYHO�RI�VLJQLILFDQFH�

6LJQLILFDQW�LQFUHDVHV�LQ�SHDN�IORZV�RU�ORQJ�
WHUP�LQFUHDVHV�LQ�EDVH�IORZV�DUH�QRW
H[SHFWHG�WR�RFFXU�IURP�WKH�OHYHO�RI
KDUYHVWLQJ�DVVRFLDWHG�ZLWK�WKLV�DOWHUQDWLYH
�6HFWLRQ��������7KHUHIRUH��QR�DSSDUHQW
EHQHILWV�RU�LPSDFWV�RQ�SULRULW\�ILVK�VSHFLHV
ZRXOG�EH�DSSDUHQW�

5RDG�UHODWHG�VHGLPHQW�LQIOX[�GLUHFWO\�WR
VWUHDPV�ZRXOG�SHUVLVW�LQ�WKH�VKRUW�WHUP���
WR���RU����\HDUV���HVSHFLDOO\�LQ�+8V�ZLWK�D
KLJK�QXPEHU�RI�VWUHDP�FURVVLQJV��7DEOH�����
�����+RZHYHU��WKH�RYHUDOO�HIIHFW�RI�WKH�URDG
PDQDJHPHQW�SURYLVLRQV�RI�WKH�SURSRVHG
+&3��L�H���WKH�$VVHVVPHQW�3ODQ�DQG�WKH
+DQGERRN�IRU�)RUHVW�DQG�5DQFK�5RDGV
>:HDYHU�HW�DO�������@�JXLGHOLQHV��VHH
$OWHUQDWLYH���GLVFXVVLRQ�LQ�6HFWLRQ�����
ZRXOG�EH�D�JUDGXDO��EXW�V\VWHPDWLF�DQG
VXEVWDQWLDO�GHFUHDVH�LQ�WKH�DPRXQW�RI
VHGLPHQW�IURP�URDG�DQG�VWUHDP�FURVVLQJ
IDLOXUHV���$W�D�PLQLPXP��WKLV�UHGXFWLRQ
ZRXOG�RFFXU�LQ�WKH�VDPH�VHTXHQFH�DV�WKH
ZDWHUVKHG�DQDO\VLV��L�H���GHFDGH�RQH¦(ON
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5LYHU��)UHVKZDWHU�&UHHN��/DZUHQFH�&UHHN�
DQG�<DJHU�&UHHN��GHFDGH�WZR¦9DQ�'X]HQ
DQG�0LGGOH�(HO�+8V��DQG�GHFDGH�WKUHH¦
/DUDEHH��6HTXRLD��0DWWROH��6DOPRQ�&UHHN�
DQG�%HDU�5LYHU�+8V��

3$/&2�SURSRVHV�WR�FRPELQH�WKH�URDG
QHWZRUN�DVVHVVPHQW�DQG�VWRUPSURRILQJ
SURJUDP�ZLWK�LWV�ZDWHUVKHG�DQDO\VLV
SURJUDP���%HFDXVH�3$/&2�LQWHQGV�WR
FRPSOHWH�WKH�ZDWHUVKHG�DQDO\VLV�SURJUDP
ZLWKLQ�WKH�ILUVW�IHZ�\HDUV�DIWHU�LVVXDQFH�RI
DQ�,73��WKH�DVVHVVPHQW�PD\�RFFXU�LQ�WKDW
WLPHIUDPH���$W�D�PLQLPXP�����PLOHV�SHU
\HDU������PLOHV�SHU�GHFDGH��ZRXOG�EH
VWRUPSURRIHG���&RQVHTXHQWO\��WUHDWPHQW�RI
3$/&2ªV�URDG�QHWZRUN�VKRXOG�RFFXU�ZLWKLQ
DERXW����\HDUV���7KLV�ZRXOG�SURGXFH�D
V\VWHPDWLF�UHGXFWLRQ�LQ�FRDUVH�VHGLPHQW
LQIOX[�WKDW�ZRXOG�UHVXOW�LQ�VLJQLILFDQW
LPSURYHPHQW�LQ�SULRULW\�ILVK�KDELWDW�RQ
3$/&2ªV�HQWLUH�SURSHUW\�RYHU�WKH�ORQJ
WHUP���,Q�WKH�VKRUW�WHUP��SULRULW\�ILVK
KDELWDW�PD\�VWLOO�EH�LQ�SRRU�FRQGLWLRQ��H�J��
ILOOHG�SRROV��

5RDGEHG�VWRUPSURRILQJ�ZRXOG�DOVR�UHGXFH
WXUELGLW\�HIIHFWV���,PSOHPHQWDWLRQ�RI�WKHVH
PHDVXUHV�ZRXOG�EH�DV�GHVFULEHG�DERYH�
2YHU�WKH�ORQJ�WHUP��WKHVH�PHDVXUHV�ZRXOG
SURYLGH�D�SRVLWLYH�WUHQG�WRZDUG�WDUJHW
FRQGLWLRQV���6LPLODU�WR�$OWHUQDWLYH���
LQFUHDVHV�LQ�WXUELGLW\�DUH�H[SHFWHG�WR�RFFXU
SULPDULO\�GXULQJ�WKH�ILUVW�IDOO�UDLQVWRUPV�RI
D�JLYHQ�\HDU��GXULQJ�PDVV�ZDVWLQJ�HYHQWV�
GXH�WR�UXQRII�IURP�H[LVWLQJ�URDGV��RU�IURP
URDG�IDLOXUHV���7KRXJK�WKHVH�LQFUHDVHV
ZRXOG�SHUVLVW�RYHU�WKH�WHUP�RI�WKH�+&3��WKH
WXUELGLW\�LQFUHDVHV�ZRXOG�KDYH�VKRUW�WHUP
HIIHFWV�RQ�SULRULW\�ILVK�VSHFLHV�WKDW�ZRXOG�EH
OHVV�WKDQ�VLJQLILFDQW���$Q\�ILQH�VHGLPHQWV�
ZKLFK�DUH�D�FRPSRQHQW�RI�WXUELGLW\��FRXOG
QHJDWLYHO\�DIIHFW�LQWUDJUDYHO�FRQGLWLRQV�IRU
VSDZQLQJ��LQFXEDWLRQ��DQG�HDUO\�UHDULQJ�RI
SULRULW\�ILVK�VSHFLHV��%MRUQQ�DQG�5HLVHU�
��������+RZHYHU��WKH�FRPELQDWLRQ�RI
URDGEHG�VWRUPSURRILQJ�DQG�50=V�ZRXOG
UHVXOW�LQ�PDLQWDLQLQJ�RU�LPSURYLQJ�H[LVWLQJ
FRQGLWLRQV�LQYROYLQJ�ILQH�VHGLPHQWV�

7KH�ODQGVFDSH�OHYHO�GHFUHDVHV�LQ�VHGLPHQW
LQIOX[�WR�VWUHDPV�ZRXOG�UHVXOW�LQ�GHFUHDVHV
LQ�VWUHDPEHG�HPEHGGHGQHVV��EXW�ZRXOG�QRW
DOORZ�VXEVWDQWLDO�LPSURYHPHQW�RYHU�WKH
VKRUW�WHUP��7KHVH�HPEHGGHGQHVV�HIIHFWV
DQG�ODFN�RI�VKRUW�WHUP�LPSURYHPHQW�LQ
/:'�UHFUXLWPHQW�ZRXOG�OLNHO\�UHVXOW�LQ
XQTXDQWLILDEOH�EXW�FRQWLQXLQJ�HIIHFWV�RQ
H[LVWLQJ�SULRULW\�ILVK�SRSXODWLRQV�WKDW�FRXOG
H[WHQG�EH\RQG�WKH�WHUP�RI�WKH�+&3���$V�WKH
HIIHFWV�RI�PDQDJHPHQW�SUDFWLFHV�RFFXU�RYHU
WKH�ORQJHU�WHUP��H�J���VWUHDPVLGH�YHJHWDWLRQ
UHJURZV��/:'�LQFUHDVHV��SRRO��ULIIOH�UDWLRV
LPSURYH��DQG�VWUHDPEDQNV�VWDELOL]H���WKH
WUHQG�WRZDUG�WDUJHW�DTXDWLF�KDELWDW
FRQGLWLRQV�ZRXOG�EH�SRVLWLYH�

6WUHDPEDQN�VWDELOLW\�ZRXOG�EH�LPSURYHG
XQGHU�WKLV�DOWHUQDWLYH�IRU�&ODVV�,�DQG�,,
VWUHDPV��PDLQO\�GXH�WR�WKH�ZLGWK�RI�WKH
50=�DQG�WKH�QR�KDUYHVW�]RQHV�����IHHW��
7KH�PDLQ�H[FHSWLRQ�LV�LQ�&ODVV�,,�VWUHDP
DUHDV�RXWVLGH�WKH�+XPEROGW�:$$��XQGHU
GHIDXOW�SUHVFULSWLRQV�LQ�WKH�UHGZRRG�WLPEHU
W\SH�DQG�DOO�&ODVV�,,�VWUHDPV�KDUYHVWHG
XQGHU�LQWHULP�SUHVFULSWLRQV��ZKHUH�VRPH
UHGXFWLRQ�LQ�VWUHDPEDQN�LQWHJULW\�PD\
RFFXU�EHFDXVH�VHOHFWLYH�KDUYHVW�LV�SRVVLEOH
WR�ZLWKLQ����IHHW�RI�WKH�&0=���2YHUDOO�
LPSURYHG�EDQN�VWDELOLW\�ZRXOG�SURYLGH�D
SRVLWLYH�WUHQG�LQ�KDELWDW�FRQGLWLRQV�IRU
SULRULW\�ILVK�VSHFLHV�E\�SURYLGLQJ�DUHDV�IRU
FRYHU�DQG�E\�GHFUHDVLQJ�VWUHDPEDQN
HURVLRQ���)RU�&ODVV�,,,�VWUHDPV��WKH�(/=V
�OHVV�WKDQ����SHUFHQW�VORSH��RU�((=V
�JUHDWHU�WKDQ�RU�HTXDO�WR����SHUFHQW�VORSH�
ZRXOG�DOVR�SURYLGH�VRPH�SURWHFWLRQ�IRU
VWUHDPEDQN�VWDELOLW\�

6RPH�RI�3$/&2ªV�DFWLYLWLHV�PD\�EH�VXEMHFW
WR�)LVK�DQG�*DPH�&RGH�6HFWLRQ�������VHH
6HFWLRQ��������3$/&2ªV�SURSRVHG�6HFWLRQ
�����$JUHHPHQW�FRYHUV�FHUWDLQ�W\SHV�RI
WKHVH�DFWLYLWLHV�DQG�SURYLGHV�DYRLGDQFH�DQG
PLWLJDWLRQ�IRU�WKH�HIIHFWV�RI�VXFK�DFWLYLWLHV
RQ�ILVK�DQG�ZLOGOLIH��3$/&2��������
$FWLYLWLHV�QRW�FRYHUHG�E\�3$/&2ªV�SURSRVHG
6HFWLRQ������$JUHHPHQW�ZRXOG�EH�VXEMHFW�WR
VHSDUDWH�LQGLYLGXDO�6HFWLRQ�����
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$JUHHPHQWV��WKH�WHUPV�RI�ZKLFK�ZRXOG�EH
QHJRWLDWHG�RQ�D�FDVH�E\�FDVH�EDVLV�ZLWK
3$/&2��WKH�DJUHHPHQWV�ZRXOG�QRW�EH
LQFOXGHG�LQ�WKH�+&3�

7KH�+HDGZDWHUV�5HVHUYH�ZRXOG�SURYLGH�IXOO
SURWHFWLRQ�IRU�DTXDWLF�KDELWDW�DQG�SULRULW\
VSHFLHV�ZLWKLQ�WKH�5HVHUYH���1R�KDUYHVW
ZRXOG�RFFXU��ZKLFK�VKRXOG�PDLQWDLQ
H[LVWLQJ�ULSDULDQ�FRQGLWLRQV�WKDW�DUH�PRVWO\
ODWH�VHUDO�DQG�ROG�JURZWK�IRUHVW�W\SHV��VHH
$SSHQGL[�7DEOH�.������(ON�5LYHU�7LPEHU
&RPSDQ\�ODQGV�WKDW�DUH�SDUW�RI�WKH�5HVHUYH
DUH�DOO�ORFDWHG�LQ�WKH�(ON�5LYHU�+8�DQG�DUH
SULPDULO\�FRPSULVHG�RI�ODWH�VHUDO
YHJHWDWLRQ���,PSOHPHQWDWLRQ�RI�QR�KDUYHVW
SUDFWLFHV�RQ�WKHVH�ODQGV�ZRXOG��LQ�WKH�ORQJ
WHUP��PDLQWDLQ�RU�UHVWRUH�WKHP�WR�OHYHOV
HTXLYDOHQW�WR�DQ�ROG�JURZWK�V\VWHP���,Q
DGGLWLRQ��VORSH�FRQGLWLRQV�LQ�ERWK�WKHVH
DUHDV�DUH�IDYRUDEOH�IRU�PLQLPL]LQJ
VHGLPHQW�RU�RWKHU�UXQRII�SUREOHPV
DVVRFLDWHG�ZLWK�QDWXUDOO\�RFFXUULQJ�HYHQWV
VXFK�DV�PDVV�ZDVWLQJ��VHH�6HFWLRQ������
7KRXJK�URDG�PDLQWHQDQFH�RU�URDG
DEDQGRQPHQW�DUH�QRW�SDUW�RI�WKH
DOWHUQDWLYH��LW�LV�WKH�LQWHQW�RI�WKH�%/0�WR
VHHN�IXQGV�IRU�DQG�WR�LPSOHPHQW�VXFK�D
SURJUDP���,I�LPSOHPHQWHG��WKLV�SURJUDP
ZRXOG�VXEVWDQWLDOO\�UHGXFH�FRDUVH�VHGLPHQW
LQIOX[HV�IURP�URDG�UHODWHG�PDVV�ZDVWLQJ�LQ
WKH�5HVHUYH�

,Q�DJJUHJDWH��WKH�PHDVXUHV�LQ�WKH�SURSRVHG
+&3�ZRXOG�SURYLGH�D�VLJQLILFDQW�SRVLWLYH
WUHQG�WRZDUGV�LPSURYLQJ�DTXDWLF�KDELWDW
FRQGLWLRQV�DQG�FUHDWLQJ�D�SURSHUO\
IXQFWLRQLQJ�DTXDWLF�V\VWHP�RQ�3$/&2ªV
RZQHUVKLS���:LWK�WKH�LPSOHPHQWDWLRQ�RI
WKHVH�PHDVXUHV��WKHUH�ZRXOG�EH�PLQLPDO
SRWHQWLDO�WR�WKUHDWHQ�DQ\�LQGLYLGXDO�SULRULW\
ILVK�VSHFLHV�RU�SRSXODWLRQ�RQ�3$/&2ªV
RZQHUVKLS���+RZHYHU��RWKHU�FRPSRQHQWV
�H�J���/:'�UHFUXLWPHQW��FRXOG�H[WHQG
EH\RQG�WKH�WHUP�RI�WKH�+&3�EHFDXVH�WKH
UHFRYHU\�SHULRG�FDQ�EH�YHU\�ORQJ��H�J������
\HDUV���VHH�7DEOHV�������DQG�����������,Q
DGGLWLRQ��WKH�SRWHQWLDO�HIIHFWV�RI�3$/&2ªV

RSHUDWLRQV�RQ�WKHVH�VSHFLHV�ZRXOG�EH�IXOO\
PLWLJDWHG�

7KH�OHYHO�RI�IXQFWLRQ�SURYLGHG�E\�WKH�50=V
RQ�&ODVV�,��,,��DQG�,,,�VWUHDPV�ZRXOG
SURYLGH�HQRXJK�VKDGH��OLWWHU�SURGXFWLRQ�
DQG�VWUHDPEDQN�VWDELOLW\�WR�LPSURYH�VWUHDP
WHPSHUDWXUH�DQG�KDELWDW�FRQGLWLRQV�RYHU
WKH�WHUP�RI�WKH�+&3�DQG�,73���7KH�KLOOVORSH
DQG�URDG�PDLQWHQDQFH�PHDVXUHV�ZRXOG
VXEVWDQWLDOO\�UHGXFH�ERWK�ILQH�DQG�FRDUVH
VHGLPHQW�LQIOX[HV�WR�WKH�DTXDWLF�V\VWHP�
&RQVHTXHQWO\��WKHUH�ZRXOG�EH�VXEVWDQWLDO
LPSURYHPHQW�LQ�WKH�TXDOLW\�RI�VWUHDPEHG
JUDYHOV��L�H���UHGXFHG�HPEHGGHGQHVV�DQG
GHFUHDVHG�ILQH�VHGLPHQWV��LQ�WKH�PLG�WR�ORQJ
WHUP��DQG�WKHUH�ZRXOG�EH�DQ�LQFUHDVH�LQ�WKH
QXPEHU�DQG�TXDOLW\�RI�SRROV�DV�FRDUVH
VHGLPHQW�PRYHV�WKURXJK�WKH�VWUHDP
V\VWHP�

$OWHUQDWLYH��D��1R�(ON�5LYHU�3URSHUW\�
,Q�JHQHUDO��WKLV�DOWHUQDWLYH�LV�VLPLODU�WR
$OWHUQDWLYH����LQFOXGLQJ�SUHVFULSWLRQV�IRU
50=V�DQG�URDG�PDQDJHPHQW���7KH�PDMRU
GLIIHUHQFHV�DUH�WKDW�WKH�(ON�5LYHU�SURSHUW\
ZRXOG�UHPDLQ�XQGHU��RZQHUVKLS�E\�(ON
5LYHU�7LPEHU�&RPSDQ\���8QGHU�WKHVH
FRQGLWLRQV��WKH�(ON�5LYHU�SURSHUW\�ZRXOG
QRW�EH�PDQDJHG�DV�SDUW�RI�WKH�+HDGZDWHUV
5HVHUYH���,QVWHDG��LW�ZRXOG�EH�PDQDJHG
XQGHU�WKH�SURYLVLRQV�IRU�QRQ�+HDGZDWHUV
5HVHUYH�DUHDV�RI�$OWHUQDWLYH�����7KHVH
SURYLVLRQV�ZRXOG�PDLQWDLQ�RU�LPSURYH
FRQGLWLRQV�IRU�ZDWHU�TXDOLW\�DQG
WHPSHUDWXUH��/:'��DQG�VWUHDPEDQN
VWDELOLW\�LQ�WKLV�DUHD��PXFK�WKH�VDPH�DV
$OWHUQDWLYH�����,Q�WKH�VKRUW�WHUP����WR���
\HDUV���VHGLPHQW�FRXOG�FRQWLQXH�WR�DIIHFW
VWUHDPV��VLQFH�LPSOHPHQWDWLRQ�RI
PDQDJHPHQW�SURYLVLRQV�RI�WKH�SURSRVHG
+&3�RQ�URDGV�WKDW�DUH�FXUUHQWO\�D�VRXUFH�RI
VHGLPHQW��H�J���H[LVWLQJ�URDGV��ZRXOG�EH
JUDGXDO��DQG�PD\�H[WHQG�RYHU����\HDUV��VHH
$OWHUQDWLYH������,Q�DGGLWLRQ��PDVV�ZDVWLQJ
VLWHV�ZRXOG�UHPDLQ�D�SRWHQWLDO�VRXUFH�LQ
WKHVH�DUHDV��WKXV�UHGXFLQJ�RU�SUHYHQWLQJ�D
SRVLWLYH�WUHQG�WRZDUG�WDUJHW�FRQGLWLRQV�IRU
WKHVH�IDFWRUV���2YHU�WKH�ORQJHU�WHUP�
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KRZHYHU��PDQDJHPHQW�SUDFWLFHV�IURP�WKH
+&3�VKRXOG�EHFRPH�PRUH�HIIHFWLYH�LQ
HVWDEOLVKLQJ�D�WUHQG�WRZDUG�WDUJHW
FRQGLWLRQV���$V�LQ�$OWHUQDWLYH����LQ
DJJUHJDWH��WKH�PHDVXUHV�LQ�WKH�SURSRVHG
+&3�ZRXOG�SURYLGH�D�VLJQLILFDQW�SRVLWLYH
WUHQG�WRZDUGV�LPSURYLQJ�DTXDWLF�FRQGLWLRQV
DQG�FUHDWLQJ�D�SURSHUO\�IXQFWLRQLQJ�DTXDWLF
V\VWHP�RQ�3$/&2ªV�RZQHUVKLS���7KLV�ZRXOG
LQFOXGH�DQ\�GLIIHUHQFHV�EHWZHHQ�LQWHULP
DQG�GHIDXOW�EXIIHUV���:LWK�WKH
LPSOHPHQWDWLRQ�RI�WKHVH�PHDVXUHV��WKHUH
ZRXOG�EH�PLQLPDO�SRWHQWLDO�RI�VLJQLILFDQW
DGYHUVH�HIIHFWV�RQ�DQ\�LQGLYLGXDO�SULRULW\
ILVK�VSHFLHV�RU�SRSXODWLRQ�LQ�WKH�(ON�5LYHU
SURSHUW\���7KHUHIRUH��WKH�SRWHQWLDO�HIIHFWV�RI
3$/&2ªV�RSHUDWLRQV�RQ�WKHVH�VSHFLHV�ZRXOG
EH�PLWLJDWHG�WR�D�OHVV�WKDQ�VLJQLILFDQW�OHYHO�

$OWHUQDWLYH����3URSHUW\�ZLGH�6HOHFWLYH
+DUYHVW�
)LJXUH�������D��E��DQG�F�SUHVHQWV�WKH�50=
ZLGWKV�DQG�DVVRFLDWHG�SUHVFULSWLRQV�IRU�DOO
RI�WKH�DOWHUQDWLYHV�IRU�&ODVV�,��,,��DQG�,,,
VWUHDPV��UHVSHFWLYHO\����7KH�+HDGZDWHUV
5HVHUYH�ZRXOG�EH�HVWDEOLVKHG��L�H���3$/&2
DQG�(ON�5LYHU�7LPEHU�&RPSDQ\�ODQG��DV�LQ
$OWHUQDWLYH�����2Q�3$/&2�ODQGV��QR
UHGZRRG�ROG�JURZWK�DQG�UHVLGXDOV�RU
'RXJODV�ILU�ROG�JURZWK�ZRXOG�EH�KDUYHVWHG�
$Q�DGGLWLRQDO�����IRRW��QR�KDUYHVW�EXIIHU
ZRXOG�VXUURXQG�WKHVH�VWDQGV���7KH�RQO\
VLOYLFXOWXUDO�SUHVFULSWLRQ�DOORZHG�ZRXOG�EH
VHOHFWLYH�KDUYHVW�HYHU\����\HDUV�ZLWK�D
WDUJHW�RI�:+5�����6WUHDP�EXIIHUV�ZRXOG�EH
EDVHG�RQ�D�VLWH�SRWHQWLDO�WUHH�KHLJKW�RI����
IHHW���&ODVV�,�EXIIHUV�ZRXOG�EH�����IHHW�RQ
HDFK�VLGH�RI�D�VWUHDP��DV�PHDVXUHG�IURP�WKH
&0=��&ODVV�,,�EXIIHUV�ZRXOG�EH�����IHHW�
DQG�&ODVV�,,,�EXIIHUV�ZRXOG�EH�����IHHW�
,QLWLDOO\��WKHVH�ZRXOG�EH�QR�KDUYHVW�EXIIHUV�
6LPLODU�WR�1RUWKZHVW�)RUHVW�3ODQ
SURFHGXUHV��KRZHYHU��WLPEHU�KDUYHVW�FRXOG
RFFXU�DIWHU�ZDWHUVKHG�DQDO\VLV�ZDV
FRQGXFWHG��DQG�VLWH�VSHFLILF�KDUYHVW
SUHVFULSWLRQV�ZHUH�LGHQWLILHG��EDVHG�RQ
ZDWHUVKHG�OHYHO�DQG�VLWH�VSHFLILF�KLOOVORSH�
ULSDULDQ��DQG�VWUHDP�FRQGLWLRQV���)RU�WKH
SXUSRVHV�RI�PRGHOLQJ�ZLWKLQ�WKLV

DOWHUQDWLYH��QR�KDUYHVW�EXIIHUV�IRU�&ODVV�,
VWUHDPV�ZHUH�����IHHW��&ODVV�,,�VWUHDPV
ZHUH����IHHW��DQG�&ODVV�,,,�VWUHDPV�ZHUH���
IHHW��VHH�6HFWLRQ������

7KH�50=V�XQGHU�$OWHUQDWLYH���DUH
VXIILFLHQW�WR�SURWHFW�ULSDULDQ�DQG�DTXDWLF
FRPSRQHQWV�IRU�&ODVV�,��,,��DQG�,,,�VWUHDPV�
LQFOXGLQJ�VWUHDP�WHPSHUDWXUH��/:'
UHFUXLWPHQW�SRWHQWLDO��OHDI�DQG�QHHGOH
SURGXFWLRQ��VWUHDPEDQN�VWDELOLW\��DQG
VHGLPHQW�ILOWUDWLRQ��DV�GLVFXVVHG�LQ�6HFWLRQ
����DQG�VKRZQ�E\�WKH�(%$,��)LJXUHV�������
�������DQG����������7KHVH�50=V�ZRXOG
SURYLGH�IDYRUDEOH�WUHQGV�LQ�WKH�DVVRFLDWHG
DTXDWLF�FRPSRQHQWV��DQG�WKH�HIIHFWV�RI
LPSOHPHQWLQJ�WKLV�DOWHUQDWLYH�ZRXOG�EH�OHVV
WKDQ�VLJQLILFDQW���7KLV�DOWHUQDWLYH�ZRXOG�EH
H[SHFWHG�WR�KDYH�D�SRVLWLYH�HIIHFW�RQ�/:'
UHFUXLWPHQW�SRWHQWLDO�RYHU�WKH�ORQJ�WHUP
DQG�ZRXOG�PDLQWDLQ�/:'�UHFUXLWPHQW
SRWHQWLDO�ZKHUH�LW�LV�FXUUHQWO\�VXIILFLHQW
DORQJ�DOO�VWUHDP�FODVVHV���/HDI�DQG�QHHGOH
OLWWHU�ZRXOG�EH�PDLQWDLQHG�RU�LQFUHDVHG�
UHDFKLQJ�OHYHOV�QHDU�$OWHUQDWLYH���ZKHUH
IXOO�SURWHFWLRQ�LV�SURYLGHG���0XFK�RI�WKH
LQFUHDVH�RYHU�$OWHUQDWLYH���ZRXOG�EH
SURYLGHG�E\�WKH�ZLGHU�QR�KDUYHVW�50=V�RQ
&ODVV�,�DQG�,,,�VWUHDPV���7KH�ZLGHU�50=V
ZRXOG�DOVR�PDLQWDLQ�VHGLPHQW�ILOWHULQJ
FDSDFLW\�DQG�VXSSRUW�VWUHDPEDQN�VWDELOLW\
�VHH�6HFWLRQ��������$OO�RI�WKHVH�FRQGLWLRQV
ZRXOG�EH�H[SHFWHG�WR�SURYLGH�D�SRVLWLYH
WUHQG�WRZDUG�WDUJHW�FRQGLWLRQV�

6LJQLILFDQW�LQFUHDVHV�WR�SHDN�IORZV�DQG�EDVH
IORZV�DUH�QRW�H[SHFWHG�WR�RFFXU�IURP�WKH
OHYHO�RI�KDUYHVWLQJ�DVVRFLDWHG�ZLWK�WKLV
DOWHUQDWLYH��6HFWLRQ��������7KHUHIRUH��QR
DSSDUHQW�EHQHILWV�RU�LPSDFWV�RQ�SULRULW\
ILVK�VSHFLHV�ZRXOG�EH�DSSDUHQW�

5RDG�UHODWHG�VHGLPHQW�LQIOX[�GLUHFWO\�WR
VWUHDPV�ZRXOG�SHUVLVW��HVSHFLDOO\�LQ�+8V
ZLWK�D�KLJK�QXPEHU�RI�VWUHDP�FURVVLQJV
�7DEOH����������7KH�SURYLVLRQV�IRU
VWRUPSURRILQJ�URDG�VWUHDP�FURVVLQJV�DQG
URDG�DUPRULQJ�XQGHU�WKLV�DOWHUQDWLYH�ZRXOG
UHGXFH�VHGLPHQW�LQIOX[�WR�VWUHDPV�IURP
URDG�UHODWHG�PDVV�ZDVWLQJ�DQG�VWUHDP
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FURVVLQJ�IDLOXUHV�DQG�IURP�URDG�EHG�WUDIILF
UHODWHG�VHGLPHQW��6HFWLRQ��������7KHVH
LPSURYHPHQWV�ZRXOG�EH�SURYLGHG�RQ�DQ�+8�
E\�+8�EDVLV�ZLWK�IRXU�+8V�EHLQJ�DGGUHVVHG
LQ�GHFDGHV�RQH�DQG�WZR��DQG�WKUHH�+8V�SHU
GHFDGH�LQ�GHFDGHV�WKUHH��IRXU��DQG�ILYH�RI
WKH�+&3���&RQVHTXHQWO\��VSHFLILF�+8V
ZRXOG�H[SHULHQFH�D�VLJQLILFDQW�LPSURYHPHQW
IRU�SULRULW\�ILVK�VSHFLHV�WKURXJK�UHGXFWLRQ
LQ�VWUHDPEHG�HPEHGGHGQHVV�LQ�D
FRQFHQWUDWHG�WLPH���$OVR��WKHUH�ZRXOG�EH
VLJQLILFDQW�LPSURYHPHQW�LQ�KDELWDW�IRU
SULRULW\�ILVK�VSHFLHV�ZLWK�UHVSHFW�WR
VHGLPHQW��H�J���LPSURYHPHQWV�LQ�SRRO�DQG
JUDYHO�TXDOLW\����7KHVH�HPEHGGHGQHVV
HIIHFWV�ZRXOG�UHVXOW�LQ�DQ�XQTXDQWLILDEOH�
EXW�ORQJ�WHUP��WUHQG�WKDW�UHIOHFWV
LPSURYHPHQW�WRZDUG�WDUJHW�DTXDWLF�KDELWDW
FRQGLWLRQV���$OVR�XQGHU�WKLV�DOWHUQDWLYH
�VLPLODU�WR�$OWHUQDWLYH�����SURYLVLRQV�IRU
VWRUPSURRILQJ�URDGV��FRXSOHG�ZLWK
ZDWHUVKHG�DQDO\VLV��ZRXOG�EH�VXSSOHPHQWHG
E\�LQFRUSRUDWLRQ�RI�SURFHGXUHV�IRU�URDG
VHGLPHQW�UHGXFWLRQ��:HDYHU�HW�DO���������

5HGXFWLRQV�LQ�WXUELGLW\�E\�LPSOHPHQWDWLRQ
RI�URDGEHG�DUPRULQJ�PHDVXUHV�DQG
ZDWHUVKHG�DQDO\VLV�ZRXOG�OLNHO\�UHGXFH�WKH
HIIHFWV�RI�WXUELGLW\�RQ�SULRULW\�ILVK�VSHFLHV�
$Q\�LQFUHDVHV�LQ�WXUELGLW\�ZRXOG�EH
H[SHFWHG�WR�RFFXU�RQO\�GXULQJ�WKH�ILUVW�IDOO
UDLQVWRUPV�RI�D�JLYHQ�\HDU��GXULQJ�PDVV
ZDVWLQJ�HYHQWV��GXH�WR�UXQRII�IURP�H[LVWLQJ
URDGV��RU�IURP�URDG�IDLOXUHV���7KRXJK�WKHVH
LQFUHDVHV�LQ�WXUELGLW\�FRXOG�SHUVLVW�RYHU�WKH
WHUP�RI�WKH�+&3��WKH\�ZRXOG�KDYH�VKRUW�
WHUP�HIIHFWV�RQ�SULRULW\�VSHFLHV�WKDW�ZRXOG
EH�OHVV�WKDQ�VLJQLILFDQW�

7R�WKH�H[WHQW�URDGEHG�DUPRULQJ�RU
VWRUPSURRILQJ�PLJKW�VXEVWDQWLDOO\�FKDQJH
WKH�EHG�FKDQQHO�RU�EDQN�RI�DQ\�ULYHU�RU
VWUHDP��D�6HFWLRQ������$JUHHPHQW�ZRXOG�EH
UHTXLUHG�WR�SURWHFW�ILVK�DQG�ZLOGOLIH
UHVRXUFHV�WKDW�FRXOG�EH�VXEVWDQWLDOO\
DGYHUVHO\�DIIHFWHG�E\�FRQVWUXFWLRQ�RU
RSHUDWLRQ�DFWLYLWLHV�

7KH�+HDGZDWHUV�5HVHUYH��LQFOXGLQJ�ERWK
3$/&2�DQG�(ON�5LYHU�7LPEHU�&RPSDQ\

ODQGV��FUHDWHG�XQGHU�WKLV�DOWHUQDWLYH�ZRXOG
EH�WKH�VDPH�DV�IRU�$OWHUQDWLYH�����,Q
DGGLWLRQ��DOO�UHGZRRG�ROG�JURZWK�DQG
UHVLGXDOV�DQG�'RXJODV�ILU��ROG�JURZWK
VWDQGV�LQ�WKH�SODQQLQJ�DUHD�ZRXOG�QRW�EH
KDUYHVWHG���7KHVH�VWDQGV�ZRXOG�KDYH�D�����
IRRW��QR�KDUYHVW�EXIIHU�VXUURXQGLQJ�WKHP�
7DNHQ�LQ�WRWDO��WKHVH�DUHDV�ZRXOG�SURYLGH
DGGLWLRQDO�SURWHFWLRQ�IRU�ULSDULDQ�DQG
XSVORSH�FRQGLWLRQV�WKDW�ZRXOG�EH�JUHDWHU
WKDQ�OHYHOV�SURYLGHG�E\�HLWKHU�$OWHUQDWLYH��
RU���

,Q�JHQHUDO��WKH�50=V�ZRXOG�SURYLGH�D
VWURQJ�WUHQG�WRZDUG�LPSURYLQJ�DTXDWLF
KDELWDW�FRQGLWLRQV�DQG�DFKLHYLQJ�WDUJHW
FRQGLWLRQV���7KH�LQFRUSRUDWLRQ�RI�URDG
LPSURYHPHQWV�DQG�PDVV�ZDVWLQJ
SUHVFULSWLRQV�ZRXOG�OLNHO\�UHVXOW�LQ�SRVLWLYH
LPSURYHPHQWV�LQ�VSHFLILF�+8V���$GGLWLRQDO
PHDVXUHV�FRXOG�DOVR�EH�LQFRUSRUDWHG�LQWR
7+3V�WR�SURYLGH�IXUWKHU�SURWHFWLRQ�IRU
SULRULW\�ILVK�VSHFLHV�DIWHU�ZDWHUVKHG
DQDO\VLV�ZDV�FRQGXFWHG�DQG�VLWH�VSHFLILF
KDUYHVW�SUHVFULSWLRQV�ZHUH�LGHQWLILHG�
7KHVH�SUHVFULSWLRQV�ZRXOG�EH�EDVHG�RQ
ZDWHUVKHG�OHYHO�DQG�VLWH�VSHFLILF�KLOOVORSH�
ULSDULDQ��DQG�VWUHDP�FRQGLWLRQV���2YHUDOO�
WKLV�DOWHUQDWLYH�ZRXOG�EH�VXIILFLHQW�WR
SURYLGH�D�VLJQLILFDQW�SRVLWLYH�WUHQG�WRZDUG
WDUJHW�FRQGLWLRQV�IRU�SULRULW\�ILVK�VSHFLHV�LQ
WKH�SODQQLQJ�DUHD���:LWK�WKH
LPSOHPHQWDWLRQ�RI�WKH�PHDVXUHV�XQGHU�WKLV
DOWHUQDWLYH��WKHUH�ZRXOG�EH�PLQLPDO
SRWHQWLDO�WR�WKUHDWHQ�DQ\�LQGLYLGXDO�SULRULW\
ILVK�VSHFLHV�RU�SRSXODWLRQ�XQGHU�3$/&2ªV
RZQHUVKLS���,Q�DGGLWLRQ��WKH�SRWHQWLDO
HIIHFWV�RI�3$/&2ªV�RSHUDWLRQV�RQ�WKHVH
VSHFLHV�ZRXOG�EH�IXOO\�PLWLJDWHG���,Q
FRQFOXVLRQ��WKH�LPSOHPHQWDWLRQ�RI�WKLV
DOWHUQDWLYH�ZRXOG�EH�OHVV�WKDQ�VLJQLILFDQW
DQG�ZRXOG�EH�EHQHILFLDO�ZLWK�UHVSHFW�WR
SULRULW\�ILVK�VSHFLHV�DQG�DTXDWLF�KDELWDW�

$OWHUQDWLYH�����������DFUH�1R�KDUYHVW
3XEOLF�5HVHUYH�
$OWHUQDWLYH���ZRXOG�SURYLGH�HVVHQWLDOO\�WKH
VDPH�OHYHOV�RI�SURWHFWLRQ�IRU�DTXDWLF�DQG
ULSDULDQ�IXQFWLRQV�DV�$OWHUQDWLYH���RQ
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3$/&2ªV�SURSHUW\���+RZHYHU��WKH�PXFK
ODUJHU��������DFUH�5HVHUYH�ZRXOG�SURYLGH
DGGLWLRQDO�SURWHFWLRQ�FRPSDUHG�WR
$OWHUQDWLYH����SDUWLFXODUO\�LI�XSVORSH
FRQGLWLRQV�DUH�LPSURYHG�RYHU�H[LVWLQJ
FRQGLWLRQV���2XWVLGH�WKH��������DFUH
5HVHUYH��PDQDJHPHQW�SUDFWLFHV�RI�WKH
SURSRVHG�+&3�ZRXOG�DSSO\��DQG�WKH�HIIHFWV
ZRXOG�EH�WKH�VDPH�DV�IRU�$OWHUQDWLYH���LQ
WKHVH�DUHDV�

$OWHUQDWLYH���KDV�D�JUHDWHU�QXPEHU�RI�QR�
KDUYHVW�50=�ODQGV�WKDQ�$OWHUQDWLYH���
+RZHYHU��WKHUH�LV�OHVV�SURWHFWLRQ�RI�50=V
SURYLGHG�E\�WKH�5HVHUYH�LQ�WKLV�DOWHUQDWLYH
WKDQ�LQ�$OWHUQDWLYH�����$OWHUQDWLYH���JDLQV
PRUH�SURWHFWLRQ�IURP�WKH�ZLGHU�QR�KDUYHVW
EXIIHUVª�SURSRVHG�LPSOHPHQWDWLRQ�RI�D�����
IRRW�EXIIHU�DURXQG�WKH�UHVLGXDO�DQG�ROG�
JURZWK�DUHDV�WKDQ�WKH��������DFUH�5HVHUYH
XQGHU�$OWHUQDWLYH����VHH�)LJXUH��������
:LWK�QR�KDUYHVW�LQ�WKH��������DFUH�5HVHUYH�
FXUUHQW�XSVORSH�FRQGLWLRQV�VKRXOG�EH
VWDELOL]HG�DQG�LPSURYHG���6LPLODUO\�
ULSDULDQ�IXQFWLRQV�VKRXOG�EH�LPSURYHG�
&RPELQHG��WKHVH�ZRXOG�SURYLGH�D�SRVLWLYH
WUHQG�WRZDUG�WDUJHW�FRQGLWLRQV���:LWK�WKH
LPSOHPHQWDWLRQ�RI�WKH�PHDVXUHV�XQGHU�WKLV
DOWHUQDWLYH��WKHUH�ZRXOG�EH�PLQLPDO
SRWHQWLDO�WR�WKUHDWHQ�DQ\�LQGLYLGXDO�ILVK
VSHFLHV�RU�SRSXODWLRQ�XQGHU�3$/&2ªV
RZQHUVKLS���,Q�DGGLWLRQ��WKH�SRWHQWLDO
HIIHFWV�RI�3$/&2ªV�RSHUDWLRQV�RQ�WKHVH
VSHFLHV�ZRXOG�EH�IXOO\�PLWLJDWHG�
,PSOHPHQWDWLRQ�RI�WKLV�DOWHUQDWLYH�ZRXOG�EH
OHVV�WKDQ�VLJQLILFDQW�DQG�ZRXOG�EH
EHQHILFLDO�ZLWK�UHVSHFW�WR�SULRULW\�ILVK
VSHFLHV�DQG�DTXDWLF�KDELWDW�

6XPPDU\�RI�$OWHUQDWLYHV�IRU�3ULRULW\�)LVK
6SHFLHV
7DEOH�������SUHVHQWV�WKH�JHQHUDO�UHVSRQVH
WUHQGV�LQ�DTXDWLF�KDELWDW�OLNHO\�WR�EH
HVWDEOLVKHG��E\�VRXUFH��IRU�HDFK�DOWHUQDWLYH�
,Q�JHQHUDO��$OWHUQDWLYH���ZRXOG�SURYLGH
FRQGLWLRQV�WKDW�WUHQG�LQ�D�SRVLWLYH�GLUHFWLRQ
WRZDUG�DOO�WDUJHW�DTXDWLF�KDELWDW�FRQGLWLRQV�
7KLV�ZRXOG�DSSO\�WR�ERWK�WKH�ULSDULDQ�DQG
XSVORSH�PDVV�ZDVWLQJ�RU�URDG�V\VWHP�LQSXWV

WR�DTXDWLF�KDELWDW���6KRUW�WHUP�WUHQGV
ZRXOG�OLNHO\�QRW�SURYLGH�DSSDUHQW
GHWHFWDEOH�LPSURYHPHQWV�LQ�DTXDWLF�KDELWDW�
)RU�H[DPSOH��H[LVWLQJ�URDGV�DQG�PDVV
ZDVWLQJ�FRXOG�FRQWLQXH�WR�DIIHFW�WKH�KDELWDW
ZKLOH�WKH�URDG�LPSURYHPHQW�SURJUDP�LV
LPSOHPHQWHG���,Q�WKH�ORQJ�WHUP��KRZHYHU�
SURWHFWLRQ�RI�50=V�ZRXOG�VWDELOL]H
VWUHDPVLGH�DUHDV��DQG�UHGXFWLRQV�LQ�FRDUVH
VHGLPHQW�IURP�KLOOVORSH�DQG�URDG�UHODWHG
PDVV�ZDVWLQJ�ZRXOG�VWDELOL]H�WKH�XSVORSH
DUHDV���,Q�DGGLWLRQ��PHDVXUHV�GHULYHG�IURP
ZDWHUVKHG�DQDO\VLV�ZRXOG�DGGUHVV�VLWH�
VSHFLILF�LVVXHV��H�J���VSHFLILF�VRLO�RU�PDVV
ZDVWLQJ�FRQGLWLRQV����2YHU�WLPH��DV
VWUHDPEDQNV�VWDELOL]H��/:'�UHFUXLWPHQW
LQFUHDVHV��DQG�ZDWHU�WHPSHUDWXUHV�LPSURYH�
FRQGLWLRQV�IRU�SULRULW\�ILVK�VSHFLHV��§/LVW�$¨
VSHFLHV�LQ�WKH�6<3�+&3��VKRXOG�LPSURYH�

,W�LV�DOVR�OLNHO\�WKDW�IDFWRUV�OLPLWLQJ�3DFLILF
ODPSUH\�DEXQGDQFH�DQG�GLVWULEXWLRQ�DUH
VLPLODU�WR�WKRVH�WKDW�OLPLW�DQDGURPRXV�ILVK�
HVSHFLDOO\�VXLWDEOH�ZDWHU�WHPSHUDWXUH�DQG
KDELWDW���3URSHUO\�IXQFWLRQLQJ�FRQGLWLRQV�IRU
DQDGURPRXV�ILVK�VKRXOG�DOVR�SURYLGH�NH\
KDELWDW�IHDWXUHV�IRU�3DFLILF�ODPSUH\�
HVSHFLDOO\�LI�ULSDULDQ�DQG�LQVWUHDP
SURFHVVHV�DQG�IXQFWLRQV�DUH�PDLQWDLQHG�RU
UHVWRUHG���)RU�H[DPSOH��/:'�LQ�VWUHDPV
LQFUHDVHV�K\GUDXOLF�URXJKQHVV�WKDW�LV
UHODWHG�WR�LQFUHDVHG�FRPSOH[LW\�RI
VHGLPHQWV��WKXV�SURYLGLQJ�D�YDULHW\�RI
KDELWDW�W\SHV�QHFHVVDU\�WR�VXSSRUW�DTXDWLF
VSHFLHV��%XIILQJWRQ��������

$OWHUQDWLYHV���DQG���ZRXOG�SURYLGH�YHU\
SRVLWLYH�VLJQLILFDQW�WUHQGV�WRZDUG�WKH�WDUJHW
FRQGLWLRQV��SULPDULO\�EHFDXVH�RI�WKH
DGGLWLRQDO�PDQDJHPHQW�SUHVFULSWLRQV�WKDW
ZRXOG�SURYLGH�PRUH�FHUWDLQW\�IRU
VWDELOL]DWLRQ�RI�WKH�KDELWDW�DQG�D�EURDGHU
DSSOLFDWLRQ�RI�SURWHFWLYH�PHDVXUHV��H�J��
VHOHFWLYH�KDUYHVW�DQG�WKH�KLJK�OHYHO�RI
SURWHFWLRQ�SURYLGHG�WKURXJK�QR�KDUYHVW�RI
00&$V�DQG�����IRRW�EXIIHUV�IRU�$OWHUQDWLYH
��DQG�D�ODUJHU�UHVHUYH�IRU�$OWHUQDWLYH����

$OWHUQDWLYH���ZRXOG�SURYLGH�D�YHU\�SRVLWLYH
WUHQG�WRZDUG�WDUJHW�FRQGLWLRQV�LI�RQO\�WKH



Table 3.8-8.     General Response Trends in Aquatic Habitat Likely Established (by source) for Each Alternative1/

HCP and Property-Wide 60,000 Acre Reserve
No Action Option 2a Selective Harvest & HCP

Alternative 1 Alternative 2 & 2a Alternative 3 Alternative 4
Aquatic Habitat Condition Source Zone No Action HCP Selective Harvest 63,000-acre Reserve
Stream Temperature Riparian Areas [++] [+] [+] [+]

Upslope/Road Systems N/A N/A N/A N/A
Turbidity/Fine Sediment Riparian Areas [++] [+] [++] [+]

Upslope/Road Systems [-] [+] [+] [+]
Coarse Sediment Riparian Areas [++] [+] [++] [+]

Upslope/Road Systems [-] [+] [+] [+]
Stream Flow Riparian Areas [++] [+] [++] [+]

Upslope/Road Systems 0 [+] N/A N/A
Habitat Complexity Riparian Areas [++] [+] [++] [+]

Upslope/Road Systems N/A N/A N/A N/A
Food Availability Riparian Areas [++] [+] [++] [+]
 Upslope/Road Systems N/A N/A N/A N/A
Channel Stability Riparian Areas [++] [+] [++] [+]

Upslope/Road Systems [-] [+] [+] [+]
Water Quality Riparian Areas [++] [+] [++] [+]

Upslope/Road Systems [-] [+] [+] [+]
1/  Based on prescriptions for the respective alternative.
[++] = Potentially very significant positive trend toward "target" aquatic habitat conditions
[+]   = Potentially significant positive trend; likely sufficient to achieve [++] but with less certainty
[-]    = Potential significant negative trend or movement away from "target" aquatic habitat conditions
0     = No significant change over existing conditions likely
N/A  = Potential significance unclear
Source:  Foster Wheeler Environmental Corporation, 1998
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ULSDULDQ�PDQDJHPHQW�SUHVFULSWLRQV�DUH
FRQVLGHUHG���)RU�H[DPSOH��D�KLJK�UDWLQJ�RI
�����IRU�ZDWHU�WHPSHUDWXUH�ZDV�DVVLJQHG�WR
$OWHUQDWLYH���GXH�WR�WKH�ODUJH�QR�KDUYHVW
EXIIHUV��DV�FRPSDUHG�WR�WKH�>�@�IRU
$OWHUQDWLYH����ZKHUH�ODUJH�EXIIHUV�ZRXOG�EH
SUHVHQW��EXW�WKH�QR�KDUYHVW�]RQHV�DUH
VPDOOHU����7KHUHIRUH��WKH�FHUWDLQW\�RI
UHDFKLQJ�SURSHUO\�IXQFWLRQLQJ�DTXDWLF
KDELWDW�FRQGLWLRQV�DV�D�UHVXOW�RI�ULSDULDQ
FRQGLWLRQV�LV�KLJKHU�LQ�$OWHUQDWLYH���WKDQ
$OWHUQDWLYH�����+RZHYHU��$OWHUQDWLYH���GRHV
QRW�SURYLGH�WKH�OHYHO�RI�SURWHFWLRQ�IRU�URDG�
UHODWHG�PDVV�ZDVWLQJ���7KHUHIRUH��LW�KDV�DQ
RYHUDOO�SRWHQWLDO�WR�SURYLGH�HLWKHU�QHXWUDO
RU�SRWHQWLDOO\�QHJDWLYH�WUHQGV�DZD\�IURP
WDUJHW�DTXDWLF�KDELWDW�FRQGLWLRQV���7KH
PDMRU�IDFWRUV�WKDW�FRXOG�FRQWLQXH�WR�UHPDLQ
WKH�VDPH�RU�GHWHULRUDWH�ZRXOG�EH�IURP�PDVV
ZDVWLQJ�RI�H[LVWLQJ�URDGV�WKDW�FDXVH�ILQH
DQG�FRDUVH�VHGLPHQW�LQSXWV�WR�WKH�VWUHDP
V\VWHP�

������ $%������&RQGLWLRQV

8QGHU�WKH�+&3��HLWKHU�WKH�2ZO�&UHHN�RU
WKH�*UL]]O\�&UHHN�00&$�ZRXOG�EH
DYDLODEOH�IRU�KDUYHVW���$%������FRQGLWLRQV
WKH�H[SHQGLWXUH�RI�VWDWH�IXQGV�IRU
DFTXLVLWLRQ�RI�WKH�+HDGZDWHUV�)RUHVW�DQG
RWKHU�ODQGV�RQ�WKH�LQFOXVLRQ�RI�VHYHUDO
SURYLVLRQV�LQ�WKH�ILQDO�+&3��WKH�,$��DQG�WKH
,73V�LQWHQGHG�WR�VWUHQJWKHQ�SURWHFWLRQV�IRU
FRYHUHG�VSHFLHV���6KRXOG�3$/&2�LQFOXGH
WKRVH�SURYLVLRQV�LQ�WKH�ILQDO�+&3��VWDWH
PRQLHV�ZRXOG�EH�DSSURSULDWHG�WR�WKH�VWDWH
:LOGOLIH�&RQVHUYDWLRQ�%RDUG�WR�IXQG�WKH
VWDWHªV�VKDUH�RI�WKH�FRVW�RI�DFTXLULQJ
DSSUR[LPDWHO\�������DFUHV�RI�SULYDWH
IRUHVWODQGV��LQFOXGLQJ�WKH�+HDGZDWHUV
)RUHVW���8QGHU�$%�������WKH�2ZO�&UHHN
00&$�ZRXOG�EH�SURWHFWHG�IURP�KDUYHVW�IRU
WKH�OLIH�RI�WKH�,73V��DQG�WKH�*UL]]O\�&UHHN
00&$�ZRXOG�EH�SURWHFWHG�IRU�ILYH�\HDUV
IURP�WKH�GDWH�RI�WKH�DGRSWLRQ�RI�WKH�ILQDO
+&3���$%������DOVR�DSSURSULDWHV�DGGLWLRQDO
IXQGLQJ�IRU�WKH�IXWXUH�RSSRUWXQLW\�WR
SXUFKDVH�2ZO�&UHHN���$Q\�IXQGV�UHPDLQLQJ
IURP�WKRVH�DSSURSULDWHG�IRU�WKH�SXUFKDVH�RI
WKH�2ZO�&UHHN�00&$�FRXOG�EH�XVHG�WR

SXUFKDVH�WUDFWV�RI�WKH�(ON�5LYHU�3URSHUW\
DQG�SUHYLRXVO\�XQORJJHG�'RXJODV�ILU
IRUHVWODQG�ZLWKLQ�WKH�0DWWROH�5LYHU
ZDWHUVKHG�

7KH�VWDWH�PDQDJLQJ�DJHQF\�DQG
PDQDJHPHQW�SUHVFULSWLRQV�DUH�XQNQRZQ�
DQG�WKHVH�DFTXLVLWLRQV�DUH�VRPHZKDW
VSHFXODWLYH���&RQVLGHULQJ�WKH�OHJLVODWLYH
LQWHQW�EHKLQG�$%�������LW�LV�DVVXPHG�WKDW
SXUFKDVHG�ODQGV�ZRXOG�EH�PDQDJHG
VLPLODUO\�WR�WKH�+HDGZDWHUV�5HVHUYH�
7KHVH�DQWLFLSDWHG�DFTXLVLWLRQV�ZRXOG
SURWHFW�ROG�JURZWK�DQG�UHVLGXDO�UHGZRRG
VWDQGV�DQG�VRPH�'RXJODV�ILU�VWDQGV�ZLWKLQ
WKHVH�WUDFWV�LQ�SHUSHWXLW\�

7KH�DFTXLVLWLRQ�DQG�PDQDJHPHQW�RI
DGGLWLRQDO�IRUHVWODQG�ZRXOG�SUHFOXGH
PDQDJHPHQW�DFWLYLWLHV�WKDW�FRXOG�DGYHUVHO\
LQIOXHQFH�ILVK�KDELWDW���%HFDXVH�RI�WKH
UHODWLYHO\�VPDOO�DUHDV�DIIHFWHG��KRZHYHU�
WKLV�GRHV�QRW�UHSUHVHQW�D�VXEVWDQWLDO
GLIIHUHQFH���+RZHYHU��SURSHUW\�ZLGH�50=
SUHVFULSWLRQV�IRU�&ODVV�,�VWUHDPV�ZRXOG�EH�D
PLQLPXP�����IRRW��QR�KDUYHVW�LQQHU�EXIIHU
DQG�IRU�&ODVV�,,�VWUHDPV�D�PLQLPXP����
IRRW��QR�KDUYHVW�LQQHU�EXIIHU��ZLWK�WKH
UHPDLQGHU�RI�ERWK�50=V�DV�GHVFULEHG�XQGHU
$OWHUQDWLYH���IRU�WKH�SURSRVHG�+&3���7KH
&ODVV�,�50=�SUHVFULSWLRQV�ZRXOG�SURYLGH
HTXDO�RU�JUHDWHU�SURWHFWLRQ�WKDW�ZLOO
FRQWULEXWH�WR�WKH�PDLQWHQDQFH�RU
LPSURYHPHQW�RI�D�SURSHUO\�IXQFWLRQLQJ
DTXDWLF�V\VWHP��7KH�SURSHUW\�ZLGH�&ODVV�,,
50=�SURYLGHV�HTXDO�SURWHFWLRQ�IRU�DOO
VWUHDPV�XQGHU�WKH�GHIDXOW�VWUDWHJ\�WKDW�DUH
ORFDWHG�LQ�WKH�+XPEROGW�%D\�:$$�DQG�DOVR
DOO�VWUHDPV�WKDW�DUH�RXWVLGH�WKH�+XPEROGW
%D\�:$$�LQ�'RXJODV�ILU�WLPEHU�W\SHV�DQG
LQ�UHGZRRG�WLPEHU�W\SHV�ZLWK�VORSHV�JUHDWHU
WKDQ����SHUFHQW���,W�DOVR�SURYLGHV�JUHDWHU
SURWHFWLRQ�IRU�DOO�VWUHDPV�XQGHU�WKH�GHIDXOW
VWUDWHJ\�RXWVLGH�WKH�+XPEROGW�%D\�:$$
WKDW�DUH�LQ�UHGZRRG�WLPEHU�W\SHV�ZLWK
VORSHV�OHVV�WKDQ����SHUFHQW��DV�ZHOO�DV�IRU�DOO
&ODVV�,,�VWUHDPV�XQGHU�WKH�LQWHULP
VWUDWHJ\���7KHVH�EXIIHUV�ZRXOG�DOVR�LQFUHDVH
WKH�HIIHFWLYHQHVV�RI�WKH�50=�LQ�PDLQWDLQLQJ
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RU�LPSURYLQJ�D�SURSHUO\�IXQFWLRQLQJ�DTXDWLF
V\VWHP���.H\�ULSDULDQ�IXQFWLRQV�WKDW�ZLOO�EH
PDLQWDLQHG�RU�LPSURYHG�IRU�&ODVV�,�DQG�,,
VWUHDPV�LQFOXGH�VWUHDP�VKDGH�DQG�VHGLPHQW
ILOWUDWLRQ�WKDW�PDLQWDLQ�RU�LPSURYH�ZDWHU
TXDOLW\��/:'�UHFUXLWPHQW�SRWHQWLDO�DQG
EDQN�VWDELOLW\�WKDW�ZRXOG�FRQWULEXWH�WR
PDLQWDLQLQJ�RU�LQFUHDVLQJ�KDELWDW
FRPSOH[LW\��DQG�GHWULWDO�LQSXWV�ZKLFK�DUH
LPSRUWDQW�WR�WKH�DTXDWLF�IRRG�FKDLQ�

/HVV�GLVWXUEDQFH�ZLWKLQ�WKH�ULSDULDQ�]RQH
FRXOG�UHVXOW�LQ�PRUH�UDSLG�LPSURYHPHQW�LQ
KDELWDW�TXDOLW\�DQG�D�PRUH�UDSLG�WUHQGLQJ
WRZDUG�IXOO\�IXQFWLRQLQJ�DTXDWLF�FRQGLWLRQV�
)DVWHU�DTXDWLF�KDELWDW�LPSURYHPHQWV�RYHU
WKH�3$/&2�ODQGVFDSH�FRXOG�SRVVLEO\
SURPRWH�IDVWHU�UHFRYHU\�RI�VDOPRQLG�VSHFLHV
DQG�RWKHU�ULSDULDQ�GHSHQGHQW�VSHFLHV��H�J��
DPSKLELDQV��LQ�WKH�SURMHFW�DUHD�

������ &XPXODWLYH�(IIHFWV

�������� 3$/&2�+&3�3ODQQLQJ�$UHD

&XPXODWLYH�HIIHFWV�RI�DOO�DOWHUQDWLYHV�RYHU
WKH�WHUP�RI�WKH�+&3�DUH�FRQVLGHUHG�WR
SURYLGH�EHQHILFLDO�HIIHFWV�IRU�SULRULW\�ILVK
VSHFLHV�E\�HVWDEOLVKLQJ�WUHQGV�WRZDUG�D
SURSHUO\�IXQFWLRQLQJ�V\VWHP���$V�LQGLFDWHG
LQ�7DEOH��������$OWHUQDWLYH���ZRXOG��LQ
JHQHUDO��SURYLGH�WKH�PRVW�EHQHILWV�WR
SULRULW\�ILVK�VSHFLHV�IROORZHG�E\�$OWHUQDWLYH
���$OWHUQDWLYHV���DQG��D��DQG�$OWHUQDWLYH���

&XPXODWLYH�HIIHFWV�RI�DOO�DOWHUQDWLYHV�RQ
ILVK�UHVRXUFHV�DQG�DTXDWLF�KDELWDW�RYHU�WKH
WHUP�RI�WKH�+&3�DUH�FRQVLGHUHG�DW�IRXU
OHYHOV�

• :LWKLQ�WKH�VRXWKHUQ�2UHJRQ�DQG
QRUWKHUQ�&DOLIRUQLD�(68�IRU�FRKR
VDOPRQ��)LJXUH��������

• :LWKLQ�WKH�3$/&2�+&3�3ODQQLQJ�$UHD

• :LWKLQ�VSHFLILF�K\GURORJLF�XQLWV

• :LWKLQ�+HDGZDWHUV�)RUHVW

7KH�IROORZLQJ�IRFXVHV�RQ�FRKR�VDOPRQ�
KRZHYHU��FXPXODWLYH�LPSDFWV�IRU�FRKR
VDOPRQ�DQG�RWKHU�SULRULW\�ILVK�VSHFLHV

ZLWKLQ�WKHVH�DUHDV�ZRXOG�OLNHO\�EH�VLPLODU
�VHH�6HFWLRQ����������

6RXWKHUQ�2UHJRQ�1RUWKHUQ�&DOLIRUQLD
(YROXWLRQDULO\�6LJQLILFDQW�8QLW��(68�
7KH�QRUWKHUQ�&DOLIRUQLD�VRXWKHUQ�2UHJRQ
(68�UHDFKHV�IURP�3XQWD�*RUGD�LQ
&DOLIRUQLD�WR�&DSH�%ODQFR�LQ�2UHJRQ
�DSSUR[LPDWHO\�����PLOHV��DQG�LQODQG
DSSUR[LPDWHO\�����PLOHV��)LJXUH��������
LQFOXGLQJ�ODUJH�ULYHU�V\VWHPV�VXFK�DV�WKH
5RJXH�DQG�6PLWK�ULYHUV���$FFRUGLQJ�WR
:HLWNDPS�HW�DO���������LQ�WKH�UHYLHZ�RQ�WKH
VWDWXV�RI�FRKR�VDOPRQ��DOO�VWRFNV�LQ�WKLV�(68
�)LJXUH��������DUH�GHSUHVVHG�UHODWLYH�WR�SDVW
DEXQGDQFH���+RZHYHU��WKHUH�DUH�OLPLWHG
GDWD�WR�DVVHVV�SRSXODWLRQ�QXPEHUV�RU
WUHQGV���5HFHQW�HVWLPDWHG�QXPEHUV�RI�DGXOW
VSDZQHUV�LQ�WKLV�(68�DUH��������QDWXUDO
DQG��������KDWFKHU\�SURGXFHG�ILVK���7KHVH
PDLQO\�RULJLQDWH�LQ�WKH�5RJXH�DQG�.ODPDWK
ULYHU�EDVLQV��ZKLFK�DUH�RXWVLGH�WKH�3$/&2
+&3�SODQQLQJ�DUHD���2YHUDOO�QXPEHUV�LQ
WKH�(68�DUH�FRQVLGHUHG�WR�EH�VXEVWDQWLDOO\
EHORZ�KLVWRULF�OHYHOV��ZLWK�DQ�HVWLPDWHG
���SHUFHQW�RI�VWUHDPV�WKDW�QR�ORQJHU�KDYH
FRKR�VDOPRQ�VSDZQLQJ�UXQV��:HLWNDPS�HW�
DO��������

,Q�WKH�����V��WKH�HVWLPDWHG�DEXQGDQFH�RI
FRKR�VDOPRQ�LQ�WKLV�(68�UDQJHG�IURP
��������WR���������QDWXUDOO\�VSDZQLQJ�ILVK
>)HGHUDO�5HJLVWHU��0D\��������@�
3RSXODWLRQV�LQ�WKH�&DOLIRUQLD�SRUWLRQ�RI�WKH
(68�DUH�HVWLPDWHG�DW�DERXW�VL[�SHUFHQW�RI
WKH�����V�OHYHOV��&')*����������,Q�DGGLWLRQ�
LQ�WKH�QRUWKHUQ�&DOLIRUQLD�SRUWLRQ�RI�WKH
(68��UHFHQW�GDWD�LQGLFDWH�WKDW�WKH
SURSRUWLRQ�RI�VWUHDPV�ZLWK�FRKR�VDOPRQ
SUHVHQW�LV����SHUFHQW�RI�KLVWRULF�OHYHOV��:HVW
&RDVW�&RKR�6DOPRQ�%LRORJLFDO�5HYLHZ
7HDP��������

0HDVXUHV�LQFOXGHG�LQ�WKH�DOWHUQDWLYHV
ZRXOG��IRU�WKH�PRVW�SDUW��RQO\�DIIHFW�WKH
3$/&2�+&3�SODQQLQJ�DUHD�VWUHDP�KDELWDW�
'XH�WR�WKH�VWURQJ�KRPLQJ�LQVWLQFW�RI
DQDGURPRXV�VDOPRQ�DQG�WURXW�WR�UHWXUQ�WR
WKHLU�VWUHDP�RI�RULJLQ�WR�VSDZQ��EHQHILWV
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ZRXOG�EH�FRQILQHG�WR�WKRVH�VWUHDPV���7KXV�
LI�WKH�PDQDJHPHQW�DSSURDFKHV�LQ�DQ\�RI�WKH
DOWHUQDWLYHV�UHVXOWHG�LQ�D�PDMRU
LPSURYHPHQW�RI�IUHVKZDWHU�KDELWDW�DQG
WRWDO�SURGXFWLRQ�RI�SULRULW\�ILVK�VSHFLHV�LQ
WKH�3$/&2�+&3�SODQQLQJ�DUHD��WKH
EHQHILWV�ZRXOG�QRW�H[WHQG�WR�RWKHU�VWUHDPV
LQ�WKH�(68���6WUD\LQJ�RI�DGXOW�DQDGURPRXV
ILVK�GRHV�RFFXU�LQ�VRPH�LQVWDQFHV
�,QGHSHQGHQW�6FLHQWLILF�*URXS��������
KRZHYHU��WKH�ORZ�OHYHOV�DQWLFLSDWHG�ZRXOG
SURYLGH�RQO\�PLQLPDO�UHGLVWULEXWLRQ�WR�QRQ�
+&3�SODQQLQJ�DUHD�VWUHDPV���7KHUHIRUH�
DQ\�LQFUHDVHG�SRSXODWLRQV�RI�FRKR�RU�RWKHU
SULRULW\�ILVK�VSHFLHV�LQ�WKH�SODQQLQJ�DUHD
ZRXOG�QRW�EH�H[SHFWHG�WR�LPSURYH
SRSXODWLRQV�LQ�GLVWDQW�ZDWHUVKHGV�LQ�WKH
UHPDLQGHU�RI�WKH�(68���2YHUDOO��WKH�FRKR
VDOPRQ�SRSXODWLRQ�RI�WKH�(68�FRXOG�EHQHILW�

$SSUR[LPDWHO\����SHUFHQW�RI�WKH�ODQG
RZQHUVKLS�LQ�WKH�(68�LV�FRPSULVHG�RI
IHGHUDO�ODQGV�WKDW�DUH�SULPDULO\�PDQDJHG
E\�WKH�8��6��)RUHVW�6HUYLFH��86)6���%/0�
DQG�1DWLRQDO�3DUN�6HUYLFH���$SSUR[LPDWHO\
���SHUFHQW�LV�LQ�SULYDWH�RZQHUVKLS�
7KHUHIRUH��RYHU�KDOI�RI�WKH�ODQG�LQ�WKLV�(68
LV�UHJXODWHG�XQGHU�IHGHUDO�UXOHV�RU�SROLFLHV
GHVLJQHG�WR�SURWHFW�DTXDWLF�V\VWHPV���7KH
UHPDLQLQJ�RZQHUVKLS�LQ�WKH�(68�LV�HLWKHU
VWDWH�RU�ORFDO�ODQGV�>)HGHUDO�5HJLVWHU��0D\
�������@�

$OO�%/0�DQG�86)6�ODQGV�LQ�WKH�(68
FXUUHQWO\�UHFHLYH�WLPEHU�KDUYHVW
PDQDJHPHQW�SUHVFULSWLRQV�XQGHU�WKH
1RUWKZHVW�)RUHVW�3ODQ��1)3����2QH�RI�WKH
SULPDU\�JRDOV�RI�WKH�1)3�LV�WR�UHVWRUH
FXUUHQWO\�GHJUDGHG�KDELWDWV�DQG�PDLQWDLQ
WKH�HFRORJLFDO�KHDOWK�RI�ZDWHUVKHGV�DQG
DTXDWLF�HFRV\VWHPV��LQFOXGLQJ�VDOPRQ
KDELWDW�FRQVHUYDWLRQ��86)6�DQG�%/0�
��������8QGHU�WKH�1)3��SUHVFULSWLRQV�WKDW
DIIHFW�DTXDWLF�UHVRXUFHV�DQG�WKH�VWUHDPVLGH
RU�XSVORSH�DFWLYLWLHV�WKDW�DIIHFW�WKRVH
UHVRXUFHV�DUH�WKH�VDPH�RU�PRUH�UHVWULFWLYH
WKDQ�WKRVH�LQ�$OWHUQDWLYH�����7KH�1)3
FRYHUV�D�ODUJH�DUHD�LQ�QRUWKHUQ�&DOLIRUQLD�
$V�LQGLFDWHG�LQ�WKH�)HGHUDO�5HJLVWHU��0D\���

�������KRZHYHU��WKH�HIIHFWLYHQHVV�RI�WKH
1)3�LQ�WKLV�DUHD�LV�OLPLWHG�E\�VHYHUDO
IDFWRUV�������IHGHUDO�ODQG�RZQHUVKLS�LV�QRW
XQLIRUPO\�GLVWULEXWHG�LQ�ZDWHUVKHGV���)RU
H[DPSOH��PRVW�RI�WKH�IHGHUDO�ODQGV�DUH
GLVWULEXWHG�DW�KLJKHU�HOHYDWLRQV�DQG�IXUWKHU
LQODQG��ZLWK�WKH�H[FHSWLRQ�RI�+XPEROGW
5HGZRRGV�6WDWH�DQG�1DWLRQDO�3DUNV��WKDQ
SULYDWH�ODQG�RZQHUVKLSV��ZKLFK�WHQG�WR�EH
DW�ORZHU�HOHYDWLRQV�DQG�PRUH�FRDVWDO���7KXV�
SURWHFWLRQV�SURYLGHG�IRU�VDOPRQLGV�RQ
IHGHUDO�ODQGV�ZLOO�QRW�EH�VXIILFLHQW�WR
FRQVHUYH�WKH�VSHFLHV��DQG�����LQ�RWKHU�DUHDV�
SDUWLFXODUO\�%/0�ODQGV��IHGHUDO�ODQGV�DUH
GLVWULEXWHG�LQ�D�FKHFNHUERDUG�IDVKLRQ�
UHVXOWLQJ�LQ�IUDJPHQWHG�ODQGVFDSHV���7KHVH
IDFWRUV�FRPELQHG�OLPLW�WKH�DELOLW\�RI�WKH
1)3�WR�IXOO\�DFKLHYH�LWV�DTXDWLF�KDELWDW
UHVWRUDWLRQ�REMHFWLYHV�DW�D�ZDWHUVKHG�RU
ULYHU�EDVLQ�VFDOH�>)HGHUDO�5HJLVWHU��0D\���
����@�

7KH�1)3�ZDV�LPSOHPHQWHG�UHODWLYHO\
UHFHQWO\��LW�EHFDPH�HIIHFWLYH�LQ�$SULO�������
7KHUHIRUH��WKH�HIIHFWV�RI�WKLV�SODQ�LQ
LPSURYLQJ�KDELWDW�FRQGLWLRQV�ZLOO�OLNHO\
EHFRPH�HYLGHQW�RYHU�WKH�QH[W�IHZ�GHFDGHV
DQG�LQWR�WKH�IXWXUH�>)HGHUDO�5HJLVWHU��0D\
�������@���2Q�1DWLRQDO�3DUN�ODQGV�
HVVHQWLDOO\�QR�WLPEHU�KDUYHVW�RFFXUV��DQG
VWUHDPVLGH�DQG�XSVORSH�DFWLYLWLHV�WKDW
ZRXOG�DIIHFW�DTXDWLF�KDELWDW�DUH�H[WUHPHO\
OLPLWHG�

2Q�SULYDWH�DQG�VWDWH�ODQGV��WKH�8�6��)LVK
DQG�:LOGOLIH�6HUYLFH��):6��DQG�1DWLRQDO
0DULQH�)LVKHULHV�6HUYLFH��10)6��DUH
ZRUNLQJ�ZLWK�ODQGRZQHUV�WR�GHYHORS
PXOWLSOH�VSHFLHV�+&3V���$W�WKH�WLPH�RI
OLVWLQJ�IRU�FRKR�VDOPRQ��WKHUH�ZHUH�DW�OHDVW
HLJKW�LQGXVWULDO�WLPEHU�ODQGRZQHUV
GHYHORSLQJ�+&3V�LQ�QRUWKHUQ�&DOLIRUQLD
�VHH�6HFWLRQ��������7KHVH�+&3V�FRYHUHG
DSSUR[LPDWHO\�����PLOOLRQ�DFUHV�>)HGHUDO
5HJLVWHU��0D\��������@���7KH�3$/&2�+&3�LV
RQH�RI�WKRVH�+&3V���$OVR��QXPHURXV�RWKHU
SURJUDPV�DQG�UHVWULFWLRQV�DUH�GHVLJQHG�WR
SURWHFW�DQG�LPSURYH�DTXDWLF�KDELWDW�RQ�QRQ�
IHGHUDO�ODQGV���7KHVH�ZHUH�GHVFULEHG�LQ�WKH
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OLVWLQJ�QRWLFH�IRU�FRKR�VDOPRQ�>)HGHUDO
5HJLVWHU��0D\��������@��DQG�WKH�UHDGHU�LV
UHIHUUHG�WR�WKDW�OLVWLQJ�IRU�IXOO�GHWDLOV�RI
WKHVH�SODQV�

,Q�DGGLWLRQ�WR�WKH�+&3V��WKHUH�DUH
DSSUR[LPDWHO\���������DFUHV�DIIHFWHG�E\
7+3V�DQG�DQ�DGGLWLRQDO��������DFUHV�RI
QRQLQGXVWULDO�WLPEHU�PDQDJHPHQW�SODQV
WKDW�DUH�HLWKHU�RQJRLQJ�RU�UHFHQWO\
FRPSOHWHG�LQ�+XPEROGW�&RXQW\��VLQFH
��������%\�:$$��WKH�IROORZLQJ�DSSUR[LPDWH
DFUHDJHV�RI�7+3V�DUH�HLWKHU�RQJRLQJ�RU
UHFHQWO\�FRPSOHWHG�LQ�WKH�%HDU�0RWWROH
:$$���������DFUHV���WKH�(HO�5LYHU�:$$
���������DFUHV���WKH�+XPEROGW�:$$��������
DFUHV���WKH�9DQ�'X]HQ�:$$���������DFUHV��
DQG�WKH�<DJHU�:$$���������DFUHV���7KHVH
YDOXHV�LQFOXGH�3$/&2�RSHUDWLRQV���7KH
SUHVFULSWLRQV�LQFOXGHG�LQ�WKH�7+3V�RXWVLGH
3$/&2�ODQGV�DQG�WKH�+&3V�IRU�ODQGRZQHUV
RWKHU�WKDQ�3$/&2�HVWDEOLVK�DTXDWLF
KDELWDW�SURWHFWLRQV�WKDW�ZRXOG�SURYLGH
EHQHILWV�WR�SULRULW\�ILVK�VSHFLHV�LQ�WKH�(68
WKDW�ZRXOG�EH�LQ�DGGLWLRQ�WR�WKH�+&3
SURSRVHG�IRU�3$/&2�ODQGV�

3$/&2�ODQGV�SURYLGH�LPSRUWDQW�OHYHOV�RI
SRWHQWLDO�FRKR�KDELWDW���7KH�3$/&2�+&3
ZLOO�FRQWULEXWH�WR�WKH�RWKHU�HIIRUWV�WR
PDLQWDLQ�DQG�UHVWRUH�FRKR�VDOPRQ�RQ�SXEOLF
DQG�SULYDWH�ODQGV�LQ�WKH�(68���,QIRUPDWLRQ
WR�GHWHUPLQH�WKH�DFWXDO�FRQWULEXWLRQ�WR�WKH
(68�LV�QRW�DYDLODEOH���)RU�H[DPSOH�
LQIRUPDWLRQ�RQ�FXUUHQW�SRSXODWLRQ�OHYHOV�
KDELWDW�FRQGLWLRQV��DQG�RWKHU�IDFWRUV
OLPLWLQJ�SURGXFWLRQ��H�J���GURXJKW��RWKHU
ODQG�XVHV��DQG�RFHDQ�VXUYLYDO�SUHGDWLRQ�
DUH�HLWKHU�XQDYDLODEOH�RU�H[WUHPHO\�OLPLWHG�
7KHUHIRUH��HVWLPDWLQJ�UHOLDEOH�VSHFLILF
WUHQGV�RI�SRSXODWLRQ�OHYHOV�LQ�WKH�+&3
SODQQLQJ�DUHD�LV�QRW�SRVVLEOH���7KH�HIIHFWV�RI
WKH�+&3��KRZHYHU��ZLOO�EH�FRQILQHG�WR�WKRVH
VWUHDP�V\VWHPV�ZLWKLQ�WKH�SURSRVHG�+&3
SODQQLQJ�DUHD�DQG�DUHDV�GRZQVWUHDP��EXW
ZLOO�QRW�KDYH�DSSUHFLDEOH�HIIHFWV�RQ�RWKHU
VWUHDPV�LQ�WKH�(68�

:LWKLQ�3$/&2�+&3�3ODQQLQJ�$UHD
7KH�3$/&2�+&3�SODQQLQJ�DUHD�DIIHFWV
DERXW���������DFUHV�DQG�DSSUR[LPDWHO\
������PLOHV�RI�VWUHDP�ZLWKLQ�WKH�ILYH�PDLQ
:$$V���(VWLPDWHV�RI�WKH�QXPEHU�RI�FRKR
VDOPRQ�LQ�WKH�3$/&2�+&3�SODQQLQJ�DUHD
DUH�QRW�DYDLODEOH�EHFDXVH�RI�WKH�ODFN�RI
FRQVLVWHQW�DVVHVVPHQWV�RI�DGXOW�VSDZQHUV�
+RZHYHU��VRPH�REVHUYDWLRQV�SURYLGH�D
JHQHUDO�LGHD�RI�QXPEHUV�KLVWRULFDOO\
SUHVHQW���)RU�H[DPSOH��WKH�6RXWK�)RUN�(HO
5LYHU�LV�UHSRUWHG�DV�SUREDEO\�VXSSRUWLQJ
WKH�ODUJHVW�UHPDLQLQJ�QDWXUDO�VSDZQLQJ
SRSXODWLRQ�LQ�&DOLIRUQLD��&')*����������,Q
WKH������WR������VSDZQLQJ�VHDVRQ��OHVV
WKDQ�����DGXOW�FRKR�VDOPRQ�VSDZQHUV�ZHUH
FRXQWHG�LQ�WKH�6RXWK�)RUN��ZKLFK�LV
EHOLHYHG�WR�UHSUHVHQW�D�PD[LPXP
SRSXODWLRQ�HVWLPDWH�RI�DERXW�������DGXOWV
�&')*����������1XPEHUV�DW�D�FRXQWLQJ
VWDWLRQ��IURP������WR�������DW�WKH�%HQERZ
'DP�RQ�WKH�6RXWK�)RUN�UDQJHG�IURP�RYHU
�������LQ������WR�DERXW��������LQ�������WR
������LQ�������WR�����LQ��������6LPLODUO\�
DGXOW�FRKR�VDOPRQ�LQ�WKH�0DWWROH�5LYHU
QXPEHU�OHVV�WKDQ�����ILVK�DQQXDOO\��D
QXPEHU�PXFK�UHGXFHG�IURP�KLVWRULF�OHYHOV
�&')*����������5HFHQW�REVHUYDWLRQV�LQ
WULEXWDULHV�RI�WKH�9DQ�'X]HQ�5LYHU�IRXQG
RQO\�D�IHZ��OHVV�WKDQ�IRXU��DGXOWV�LQ�DQ\�RQH
\HDU�

$GXOW�VSDZQHUV�LQ�)UHVKZDWHU�&UHHN�ZHUH
HVWLPDWHG�DW�����ILVK�IURP������WR������DQG
����ILVK�IURP������WR��������7KHVH�PD\�EH
VXSSRUWHG�E\�KDWFKHU\�SRSXODWLRQV��%URZQ
HW�DO�����������,Q�WKH�1RUWK�)RUN�(ON�5LYHU
GXULQJ�WKH������WR������VHDVRQ�����OLYH
DGXOWV�DQG�WKUHH�VNHOHWRQV�ZHUH�REVHUYHG�
GXULQJ�WKH������WR������VHDVRQ�����OLYH
DGXOWV�DQG�WKUHH�FDUFDVVHV�ZHUH�REVHUYHG�
DQG�LQ������WR����������OLYH�DGXOWV����
FDUFDVVHV��DQG����VNHOHWRQV�ZHUH�REVHUYHG�
,Q�WKH�6RXWK�)RUN�(ON�5LYHU�����OLYH�DGXOWV�
��FDUFDVVHV��DQG���VNHOHWRQV�ZHUH�REVHUYHG
IURP������WR�������DQG����OLYH�DGXOWV���
FDUFDVVHV��DQG���VNHOHWRQV�ZHUH�REVHUYHG
IURP������WR�������&')*����������%URZQ�HW
DO���������HVWLPDWHG�WKDW�(ON�5LYHU�VXSSRUWV
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D�UXQ�RI�DERXW�����QDWLYH�FRKR�VDOPRQ�
$OWKRXJK�H[DFW�QXPEHUV�RQ�H[LVWLQJ�FRKR
SRSXODWLRQV�DUH�QRW�DYDLODEOH�IURP
)UHVKZDWHU�&UHHN�RU�(ON�5LYHU��WKH�UHFHQWO\
UHSRUWHG�QXPEHUV�ZRXOG�LQGLFDWH�WKDW�WKHVH
DUHDV�PD\�FXUUHQWO\�KDYH�YLDEOH
SRSXODWLRQV���5HWXUQV�LQ�UHFHQW�\HDUV�
KRZHYHU��FRXOG�EH�DIIHFWHG�E\�D�JHQHUDO
FRDVWZLGH�GHFOLQH�DQG�DOVR�GXH�WR�WKH
FHVVDWLRQ�RI�RSHUDWLRQ�RI�3$/&2ªV�KDWFKHU\
UHOHDVHV�LQ�������3HUVRQDO�FRPPXQLFDWLRQ�
-��%DUUHWW��3$/&2�>6FRWLD@��

2YHUDOO��WKH�JHQHUDO�WUHQG�LV�IRU�IHZHU�FRKR
VDOPRQ�LQ�PRVW�VWUHDPV�LQ�WKH�SURSRVHG
+&3�SODQQLQJ�DUHD��ZLWK�VRPH�VWUHDPV�WKDW
PD\�EH�PDLQWDLQLQJ�RU�LQFUHDVLQJ
SRSXODWLRQV��H�J���)UHVKZDWHU�&UHHN�RU�(ON
5LYHU����6SRUW�DQG�FRPPHUFLDO�ILVKLQJ
UHVWULFWLRQV�UDQJLQJ�IURP�VHYHUH
FXUWDLOPHQW��WR�FRPSOHWH�FORVXUHV�LQ�UHFHQW
\HDUV�PD\�EH�SURYLGLQJ�DQ�LQFUHDVH�LQ
QXPEHUV�RI�DGXOW�VSDZQHUV�LQ�VRPH
VWUHDPV��EXW�WUHQGV�FDQQRW�EH�HVWDEOLVKHG
IURP�WKH�H[LVWLQJ�GDWD���)XWXUH�FORVXUHV�DQG
UHVWULFWLRQV�RQ�WDNH�XQGHU�WKH�(6$�OLVWLQJ
ZLOO�OLNHO\�DVVLVW�LQ�LQFUHDVLQJ�WKH�QXPEHUV
RI�DGXOW�VSDZQHUV�

:LWK�VHGLPHQWDWLRQ�DQG�ZDWHU�WHPSHUDWXUH
EHLQJ�WZR�FULWLFDO�KDELWDW�OLPLWDWLRQV�LQ�WKH
SURSRVHG�+&3�SODQQLQJ�DUHD��SDUWLFXODUO\
LQ�DUHDV�WKDW�KDYH�EHHQ�OLVWHG�DV�ZDWHU
TXDOLW\�OLPLWHG�XQGHU�6HFWLRQ������G��RI�WKH
&OHDQ�:DWHU�$FW��VHH�6HFWLRQ���������DQG
7DEOH���������DQ\�RI�WKH�SURSRVHG
DOWHUQDWLYHV�ZRXOG�SURYLGH�DGGLWLRQDO�OHYHOV
RI�KDELWDW�PDLQWHQDQFH�RU�LPSURYHPHQW
DERYH�H[LVWLQJ�FRQGLWLRQV���7KHUHIRUH��WKH
LPSOHPHQWDWLRQ�RI�WKH�DQ\�RI�WKH
PDQDJHPHQW�DSSURDFKHV�LQ�WKH�DOWHUQDWLYHV
ZRXOG�EH�H[SHFWHG�WR�SURYLGH�SRVLWLYH
FXPXODWLYH�HIIHFWV�LQ�HVWDEOLVKLQJ�WUHQGV
WRZDUG�WDUJHW�FRQGLWLRQV�WKDW�PHHW�KDELWDW
QHHGV�DQG�ELRORJLFDO�UHTXLUHPHQWV�IRU
SULRULW\�ILVK�VSHFLHV���$V�GHVFULEHG�LQ�WKH
ODVW�VHFWLRQ��KRZHYHU��HIIRUWV�IRU�VRPH
PDQDJHPHQW�DSSURDFKHV��H�J���URDG
PDLQWHQDQFH�RU�PDVV�ZDVWLQJ�SUHVFULSWLRQV

XQGHU�$OWHUQDWLYH����PD\�EH�LQVXIILFLHQW�LQ
SURYLGLQJ�DQ\�VLJQLILFDQW�LPSURYHPHQW�RU
WUHQG�WRZDUG�WDUJHW�FRQGLWLRQV�

:LWKLQ�6SHFLILF�+\GURORJLF�8QLWV
,Q�JHQHUDO��LW�ZRXOG�EH�H[SHFWHG�WKDW�WKH
KLJKHU�WKH�SURSRUWLRQ�RI�3$/&2�RZQHUVKLS
ZLWKLQ�D�VSHFLILF�+8��WKH�JUHDWHU�WKH
SRWHQWLDO�HIIHFW�DQ�DOWHUQDWLYH�ZRXOG�KDYH
RQ�WKH�DTXDWLF�KDELWDW�ZLWKLQ�WKDW�+8�E\
WKH�HQG�RI�WKH�+&3�SHULRG���7DEOH������
SURYLGHV�WKH�SURSRUWLRQV�RI�ODQG�RZQHUVKLS
E\�3$/&2�LQ�WKH�+&3�SODQQLQJ�DUHD���,Q
JHQHUDO��WKH�+8V�ZKHUH�WKH�DOWHUQDWLYHV
ZRXOG�KDYH�D�PDMRU�HIIHFW�LQFOXGH
)UHVKZDWHU�&UHHN�����SHUFHQW�RZQHUVKLS��
/DZUHQFH�&UHHN�����SHUFHQW���8SSHU�1RUWK
)RUN�0DWWROH�5LYHU�����SHUFHQW���(ON�5LYHU
����SHUFHQW���DQG�9DQ�'X]HQ�����SHUFHQW�
+8V���7KH�/RZHU�(HO�����SHUFHQW���KRZHYHU�
LV�VRPHZKDW�DQRPDORXV�EHFDXVH�WKH
RZQHUVKLS�SDWWHUQ�GRHV�QRW�LQFOXGH�LQSXWV
RQ�WKH�PDLQVWHP�IURP�XSVWUHDP�DUHDV�
+RZHYHU��LQIORZV�IURP�PDMRU�GRZQVWUHDP
DUHDV�DUH�DOVR�LPSRUWDQW��H�J���<DJHU�&UHHN�
9DQ�'X]HQ�5LYHU��DQG�/DZUHQFH�&UHHN��
7KHUHIRUH��IRU�WKH�/RZHU�(HO�+8��WKH
ODUJHVW�HIIHFWV�PD\�EH�UHDOL]HG�RQ�WKH
WULEXWDULHV�UDWKHU�WKDQ�WKH�PDLQVWHP�

,QWHUPHGLDWH�HIIHFWV�ZRXOG�OLNHO\�RFFXU�RQ
WKH�1RUWK�<DJHU�����SHUFHQW���6RXWK�<DJHU
����SHUFHQW���/DUDEHH�&UHHN�����SHUFHQW��
6DOPRQ�&UHHN�����SHUFHQW���%HDU�5LYHU
����SHUFHQW���DQG�1RUWK�)RUN�0DWWROH�5LYHU
����SHUFHQW��+8V���,PSOHPHQWDWLRQ�RI�DQ\�RI
WKH�DOWHUQDWLYHV�RQ�VPDOO�RU�LVRODWHG�DUHDV
RI�3$/&2�RZQHUVKLS�VXFK�DV�WKRVH�LQ�WKH
*LDQWV�$YHQXH�DQG�WKH�VRXWKHUQ�6HTXRLD
+8V�ZRXOG�OLNHO\�QRW�UHVXOW�LQ�SHUFHSWLEOH
HIIHFWV�RQ�WKHVH�UHVSHFWLYH�+8V�

$OO�RI�WKH�DOWHUQDWLYHV�KDYH�WKH�SRWHQWLDO�WR
SURYLGH�VLJQLILFDQW�PDLQWHQDQFH�RU
LPSURYHPHQWV�LQ�DTXDWLF�KDELWDW�FRQGLWLRQV
LQ�VSHFLILF�K\GURORJLF�XQLWV��SDUWLFXODUO\
ZKHUH�3$/&2�LV�D�PDMRU�ODQG�RZQHU�
7KHVH�ODQGV�KDYH�EHHQ�GHGLFDWHG�WR�WLPEHU
KDUYHVW�DV�WKH�SULPH�ODQG�XVH�IRU�PDQ\
\HDUV���7KHUHIRUH��FKDQJHV�LQ�WKH
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PDQDJHPHQW�DSSURDFKHV�WR�WKLV�KDUYHVW
WKDW�HVWDEOLVK�D�WUHQG�WRZDUG�WDUJHW
FRQGLWLRQV�RI�D�SURSHUO\�IXQFWLRQLQJ�DTXDWLF
V\VWHP�ZLOO�GLUHFWO\�DIIHFW�DTXDWLF�KDELWDW�
7KH�EHVW�RSSRUWXQLWLHV�IRU�PDLQWDLQLQJ�RU
LPSURYLQJ�DTXDWLF�KDELWDW�RFFXU�LQ�WKH
/RZHU�(HO��SDUWLFXODUO\�WULEXWDULHV��
)UHVKZDWHU�&UHHN��/DZUHQFH�&UHHN��XSSHU
1RUWK�)RUN�0DWWROH��(ON�5LYHU��DQG�9DQ
'X]HQ�+8V�GXH�WR�WKH�KLJK�SURSRUWLRQ�RI
ODQG�RZQHUVKLS�LQ�WKHVH�+8V�WKDW�ZRXOG�EH
DIIHFWHG�E\�DQ\�RI�WKH�DOWHUQDWLYHV�

+HDGZDWHUV�5HVHUYH
,W�LV�OLNHO\�WKDW�WKH�GHVLJQDWLRQ�RI�WKH
+HDGZDWHUV�5HVHUYH�ZRXOG�PDLQWDLQ
H[LVWLQJ�WHUUHVWULDO�DQG�DTXDWLF�KDELWDW
ZKLFK�VKRXOG�SURYLGH�SURSHUO\�IXQFWLRQLQJ
FRQGLWLRQV�IRU�WKLV�DUHD���7KH�DFWXDO�OHQJWKV
RI�HLWKHU�&ODVV�,��,,��RU�,,,�VWUHDPV�LQ�WKH
SURSRVHG�5HVHUYH��$OWHUQDWLYHV�����D��DQG
����KRZHYHU��DUH�VPDOO��H�J���DERXW����PLOHV
RI�&ODVV�,�VWUHDPV�WKDW�ZRXOG�EH�LQFOXGHG�LQ
WKH�+HDGZDWHUV�5HVHUYH�DQG�DQ\�(ON�5LYHU
7LPEHU�&RPSDQ\�ODQGV�WKDW�ZRXOG�EH
LQFOXGHG�LQ�WKH�5HVHUYH��VHH�7DEOH��������
7KHUHIRUH��WKH�FXPXODWLYH�HIIHFW�RI�DQ\�RI
WKH�UHVHUYHV��$OWHUQDWLYHV�����D�����RU����RQ
DQ\�SULRULW\�VSHFLHV�ZRXOG�EH�VPDOO�UHODWLYH
WR�DQ\�ODUJHU�ODQG�GHVLJQDWLRQV��H�J��
3$/&2�ODQGV�RU�WKH�1RUWKHUQ
&DOLIRUQLD�6RXWKHUQ�2UHJRQ�(68����,W�LV
LPSRUWDQW�WR�QRWH��KRZHYHU��WKDW�HYHQ�LI
DUHDV�DUH�VPDOO��WKH\�FDQ�EH�XVHIXO�DV
UHIXJLD�IRU�PDLQWDLQLQJ�SRSXODWLRQV�XQWLO
RWKHU�DUHDV�DUH�UHVWRUHG�WR�SURSHUO\
IXQFWLRQLQJ�DTXDWLF�KDELWDW�

7KH�UDWH�RI�FKDQJH�LQ�WKH�WUHQGV�WRZDUG
WDUJHW�DTXDWLF�KDELWDW�FRQGLWLRQV�ZRXOG�EH
PRUH�DSSDUHQW�LQ�WKH�QRQ�5HVHUYH�DUHDV�
7KHUHIRUH��PDQDJHPHQW�SUHVFULSWLRQV
XQGHU�WKH�SURSRVHG�+&3�ZRXOG�EH�H[SHFWHG
WR�KDYH�PRUH�FXPXODWLYH�HIIHFWV�RQ
LPSURYLQJ�H[LVWLQJ�FRQGLWLRQV�RQ�WKHVH
DUHDV�WKDQ�WKH�5HVHUYH��EHFDXVH�WKH
5HVHUYH�LV�OLNHO\�QHDU�RSWLPXP�DW�SUHVHQW�

7KH��������DFUH�5HVHUYH�XQGHU�$OWHUQDWLYH
��ZRXOG�SURYLGH�DGGLWLRQDO�DQG�PRUH

H[WHQVLYH�PLOHV�RI�VWUHDP�WKDQ�WKH�UHVHUYH
GHVLJQDWHG�XQGHU�$OWHUQDWLYH�����$V�ZLWK
WKH�RWKHU�DOWHUQDWLYHV��WKH��������DFUH
5HVHUYH�ZRXOG�EH�VPDOO�UHODWLYH�WR�WKH
RYHUDOO�QRUWKHUQ�&DOLIRUQLD�VRXWKHUQ
2UHJRQ�(68���+RZHYHU��DV�SUHYLRXVO\
LQGLFDWHG��WKLV�DUHD�FDQ�IXQFWLRQ�DV
LPSRUWDQW�UHIXJLD�IRU�FRKR�SRSXODWLRQV�XQWLO
RWKHU�DUHDV�UHDFK�SURSHUO\�IXQFWLRQLQJ
DTXDWLF�KDELWDW�FRQGLWLRQV�

������ 0LWLJDWLRQ

�������� 3$/&2�+&3�3ODQQLQJ�$UHD

3UHVFULSWLRQV�DQG�PDQDJHPHQW�DSSURDFKHV
GHVFULEHG�LQ�WKH�SURSRVHG�+&3�DQG�WKH
SURSRVHG�6HFWLRQ������$JUHHPHQW�DUH
FRQVLGHUHG�PLWLJDWLRQ�DERYH�H[LVWLQJ
FRQGLWLRQV�EHFDXVH�WKH\�DUH�GHVLJQHG�WR
PDLQWDLQ�RU�LPSURYH�FRQGLWLRQV�RU�DFWLYLWLHV
LQ�WKH�IXWXUH�WKDW�PD\�LPSDFW�WKH�DTXDWLF
V\VWHP���3ULRULW\�PHDVXUHV�LQFOXGH��IRU
H[DPSOH��LQFUHDVHG�URDG�PDLQWHQDQFH�DQG
UHSDLU��HVWDEOLVKHG�EXIIHU�V\VWHPV�
LQFUHDVHG�/:'�SRWHQWLDO��DQG�PRGLILHG
ORJJLQJ�SUDFWLFHV�WR�GHFUHDVH�SRWHQWLDO
QHJDWLYH�HIIHFWV���7KHVH�PHDVXUHV�DUH�DOO
GHVLJQHG�WR�VWDELOL]H�XSVORSH�DQG�ULSDULDQ
FRQGLWLRQV���7KLV�VKRXOG�UHVXOW�LQ�DQ
LPSURYHPHQW�RI�H[LVWLQJ�ZDWHU�TXDOLW\��H�J��
WHPSHUDWXUH�DQG�VHGLPHQW��FRQGLWLRQV�LQ
FXUUHQWO\�GHJUDGHG�DUHDV�DQG�PDLQWHQDQFH
RI�IDYRUDEOH�FRQGLWLRQV�LQ�DUHDV�WKDW�DUH�QRW
GHJUDGHG�

3$/&2�KDV�FRPPLWWHG�WR�FRQWLQXDWLRQ�RI�D
KDWFKHU\�SURJUDP�ZLWK�VSHFLILF�JXLGHOLQHV
IRU�PLQLPL]LQJ�SRWHQWLDO�QHJDWLYH�HIIHFWV
�H�J���JHQHWLF�LPSOLFDWLRQV�DQG�FRPSHWLWLRQ
EHWZHHQ�KDWFKHU\�UHDUHG�DQG�ZLOG�VWRFNV��
$OWKRXJK�WKLV�SURSRVDO�LV�LQFOXGHG�LQ�WKH
+&3��LW�ZRXOG�QRW�EH�LQFOXGHG�IRU
PLWLJDWLRQ�SXUSRVHV�LQ�WKH�,73���,QVWHDG�
DQ\�KDWFKHU\�SURJUDP�ZRXOG�EH�HYDOXDWHG
LQ�D�VHSDUDWH�SURFHVV�XQGHU�6HFWLRQ
���D���$��RI�WKH�(6$�

7KH�QHHG�WR�GHFUHDVH�SRWHQWLDO
VHGLPHQWDWLRQ�DQG�HURVLRQ�SUREOHPV�LV
DGGUHVVHG�LQ�WKH�+&3�WKURXJK�SUHVFULSWLRQV
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VXFK�DV�LQFUHDVHG�50=�ZLGWKV��URDG
DUPRULQJ��DQG�LPSURYHPHQWV�LQ�FXOYHUWV�
+&3�FRQVLVWHQW�HURVLRQ�DQG�VHGLPHQWDWLRQ
FRQWURO�PHDVXUHV�IRU�URDG�V\VWHPV�DQG
RWKHU�ORJJLQJ�DFWLYLWLHV�ZKHUH�VXUIDFH
GLVWXUEDQFH�PD\�RFFXU�ZLOO�EH�LQFRUSRUDWHG
LQWR�7+3V���)RU�WKRVH�DOWHUQDWLYHV�ZKHUH
ZDWHUVKHG�DQDO\VLV�LV�LQFRUSRUDWHG��H�J��
$OWHUQDWLYHV�����D��DQG�����LQIRUPDWLRQ�IURP
WKHVH�DQDO\VHV�ZLOO�EH�XVHG�WR�SURYLGH�PRUH
VLWH�VSHFLILF�GDWD�DQG�PLWLJDWLRQ�PHDVXUHV
IRU�WKH�7+3V�

(YHQ�ZLWK�SUHVFULSWLRQV��ZLQWHU�RSHUDWLRQV
RQ�URDGV��LQFOXGLQJ�FRQVWUXFWLRQ��FRXOG
UHVXOW�LQ�QHJDWLYH�HIIHFWV�WKDW�ZRXOG�EH
VLJQLILFDQW�WR�DTXDWLF�KDELWDW�XQGHU
$OWHUQDWLYH�����7R�EULQJ�WKLV�XQFHUWDLQW\
DERXW�SRWHQWLDO�HIIHFWV�WR�D�OHYHO�WKDW�LV�OHVV
WKDQ�VLJQLILFDQW��WKH�UHVRXUFH�DJHQFLHV�KDYH
SURSRVHG�WKH�IROORZLQJ�PLWLJDWLRQV�

• 1R�ZLQWHU�URDG�FRQVWUXFWLRQ�RU
UHFRQVWUXFWLRQ�ZRXOG�EH�DOORZHG�H[FHSW
DV�DJUHHG�WR�LQ�DGYDQFH�E\�3$/&2�DQG
&')��10)6��):6��DQG�&')*���$OO
RWKHU�ZLQWHU�URDG�FRQVWUXFWLRQ�RU
UHFRQVWUXFWLRQ�DFWLYLWLHV�DQG
VWRUPSURRILQJ��RWKHU�WKDQ�DFWLYLWLHV
SUHYLRXVO\�LGHQWLILHG�DQG�DJUHHG�WR�IRU
HPHUJHQFLHV�DQG�VSHFLDO�FLUFXPVWDQFHV�
ZRXOG�EH�DOORZHG�RQO\�DIWHU�DSSURYDO�E\
&')��10)6��):6��DQG�&')*�

• :HW�ZHDWKHU�URDG�XVH�DQG�PDLQWHQDQFH
PXVW�FHDVH�ZKHQ�PHDVXUDEOH
SUHFLSLWDWLRQ�EHJLQV�DQG�VKDOO�QRW
UHVXPH�WKHUHDIWHU�XQWLO�DQG�XQOHVV�VRLO
PRLVWXUH�FRQGLWLRQV�DUH�QRW�LQ�H[FHVV�RI
WKDW�ZKLFK�RFFXUV�IURP�QRUPDO�URDG
ZDWHULQJ�RU�OLJKW�UDLQIDOO���7KLV�PHDVXUH
ZLOO�HQVXUH�WKDW�URDG�DFWLYLWLHV�ZLOO�QRW
UHVXOW�LQ�WKH�ORVV�DQG�GLVFKDUJH�RI�VRLO
PDWHULDO�WR�&ODVV�,��,,��DQG�,,
ZDWHUFRXUVHV��RU�LQ�DQ\�GUDLQDJH�IDFLOLW\
RU�URDG�VXUIDFH�WKDW�GUDLQV�WR�D�&ODVV�,�
,,��RU�,,,�ZDWHUFRXUVH�

(QIRUFHPHQW�RI�UHJXODWLRQV�VKRXOG�EH
LQFUHDVHG�WR�UHGXFH�RU�SUHYHQW�SRDFKLQJ�RI

DGXOW�VDOPRQ�RU�VWHHOKHDG�WKDW�DUH�LVRODWHG
LQ�GHHS�SRROV�RU�HOVHZKHUH�GXULQJ�ORZ�IORZ
SHULRGV���7KH�ORVV�RI�LQGLYLGXDO�ILVK�WKDW
KDYH�QHDUO\�FRPSOHWHG�WKHLU�OLIH�F\FOH�DQG
DUH�QHDULQJ�PDWXUDWLRQ�LV�SDUWLFXODUO\
GDPDJLQJ�WR�D�UXQ�RI�ILVK�FRPSDUHG�WR�WKH
ORVV�RI�DQ�LQGLYLGXDO�MXYHQLOH�ILVK���2Q
3$/&2�ODQGV��H[FOXVLRQ�RI�WKH�SXEOLF�PD\
EH�XVHIXO�IRU�OLPLWLQJ�DFFHVV�WR�FULWLFDO
KDELWDW��VXFK�DV�GXULQJ�ORZ�IORZ�SHULRGV
ZKHQ�DGXOW�ILVK�DUH�KLJKO\�YXOQHUDEOH�WR
SRDFKLQJ����2Q�5HVHUYH�ODQGV��VLPLODU
HQIRUFHPHQW�E\�WKH�DSSURSULDWH�DXWKRULWLHV
VKRXOG�EH�XVHG�WR�SURWHFW�FULWLFDO�SHULRGV�LQ
WKH�OLIH�F\FOH�RI�SULRULW\�ILVK�VSHFLHV�

0RQLWRULQJ
7KH�+&3�SURSRVHV�D�PRQLWRULQJ�SODQ�WR
DVVHVV�WKH�ORQJ�WHUP�LPSOLFDWLRQV�RI�WKH
+&3���7KH�SODQ�HPSKDVL]HV�HYDOXDWLRQ�RI
SK\VLFDO��ZDWHU�TXDOLW\��DQG�ELRORJLFDO
FRQGLWLRQV���3K\VLFDO�FRQGLWLRQV�LQFOXGH
PRQLWRULQJ�VWUHDP�FKDQQHO�FKDUDFWHULVWLFV
�H�J���ZLGWK��GHSWK��KDELWDW�W\SHV�VXFK�DV
SRROV�ULIIOHV��SHUFHQW�ILQHV��VHGLPHQW�VL]H�
DQG�/:'�UHFUXLWPHQW�����:DWHU�TXDOLW\
SDUDPHWHUV�HPSKDVL]H�PRQLWRULQJ�ZDWHU
WHPSHUDWXUH�DW�PXOWLSOH�VLWHV�E\�XVLQJ
FRQWLQXRXV�UHFRUGHUV���%LRORJLFDO�FRQGLWLRQV
LQFOXGH�HYDOXDWLRQ�RI�QRQ�ILVK�VSHFLHV
�DTXDWLF�LQVHFWV��DV�LQGLFDWRUV�RI�VWUHDP
ZDWHU�TXDOLW\�DQG�SURGXFWLYLW\���$GGLWLRQDO
VWXGLHV�ZRXOG�EH�FRQGXFWHG�WR�GHWHUPLQH
WKH�SRSXODWLRQ�QXPEHUV�RI�VDOPRQ�DQG�WURXW
VSHFLHV���7KH�PRQLWRULQJ�VKRXOG�IRFXV�RQ�WKH
DTXDWLF�KDELWDW�QHHGV�DQG�ELRORJLFDO
UHTXLUHPHQWV�GHYHORSHG�E\�WKH�IHGHUDO�DQG
VWDWH�UHVRXUFH�DJHQFLHV��VHH�$SSHQGL[�.�
3URSHUO\�)XQFWLRQLQJ�$TXDWLF�+DELWDW
0DWUL[����7KH�+&3�KDV�DOVR�SURSRVHG
VSHFLILF�VFKHGXOHV�IRU�PRQLWRULQJ���$OWKRXJK
WKH�+&3�SURSRVHV�D�PRQLWRULQJ�SODQ�
VSHFLILF�SURFHGXUHV�IRU�PRQLWRULQJ�KDYH
EHHQ�GLVFXVVHG�WKURXJKRXW�WKH�+&3
SODQQLQJ�SURFHVV�DQG�ZLOO�EH�IXUWKHU
GHILQHG�LQ�IXWXUH�QHJRWLDWLRQV�EHWZHHQ�WKH
UHVRXUFH�DJHQFLHV�DQG�3$/&2�
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6SHFLILF�UHVXOWV�FDQQRW�EH�GHWHUPLQHG�XQWLO
PRQLWRULQJ�KDV�WDNHQ�SODFH���7R�SURYLGH�DQ
RQJRLQJ�HYDOXDWLRQ�RI�PRQLWRULQJ�UHVXOWV�
WKH�+&3�DOVR�SURSRVHV�WR�XVH�DGDSWLYH
PDQDJHPHQW�WR�PRGLI\�+&3�FRQGLWLRQV�DV
QHHGHG�WR�LPSURYH�DTXDWLF�KDELWDW
FRQGLWLRQV���$GDSWLYH�PDQDJHPHQW�LV�D
IHHGEDFN�PHFKDQLVP�ZKHUH�LQIRUPDWLRQ
IURP�PRQLWRULQJ�RU�RWKHU�VRXUFHV��H�J��
VWXGLHV�LQ�RWKHU�ZDWHUVKHGV��LV�HYDOXDWHG
DQG�XVHG�WR�FKDQJH�PDQDJHPHQW
DSSURDFKHV�DQG�SUHVFULSWLRQV�RQ�DQ�RQJRLQJ
EDVLV���)RU�H[DPSOH��LI�SUHVFULSWLRQV�IRU
UHFUXLWPHQW�SRWHQWLDO�RI�/:'�GR�QRW�PHHW
WDUJHW�FRQGLWLRQV�RI�D�SURSHUO\�IXQFWLRQLQJ
DTXDWLF�V\VWHP�DV�DQWLFLSDWHG��DGGLWLRQDO
PHDVXUHV�WR�HQKDQFH�WKH�SURJUHVV�WRZDUG
DFKLHYLQJ�WKHVH�OHYHOV�ZRXOG�EH�GLVFXVVHG
DQG�H[LVWLQJ�SUHVFULSWLRQV�FKDQJHG�

7KH�PDLQ�LQJUHGLHQW�IRU�VXFFHVV�RI�WKH
DGDSWLYH�PDQDJHPHQW�DSSURDFK�LV�D�VWURQJ
FRPPLWPHQW�WR�FRQWLQXH�WKH�SURFHVV�RQ�D
VFKHGXOHG�EDVLV��H�J���WKH�WHUP�RI�WKH�+&3�LV
���\HDUV��DQG�DQ\�DGDSWLYH�PDQDJHPHQW
ZLOO�UHTXLUH�DGMXVWLQJ�WR�QHZ�FRQGLWLRQV�DQG
SURMHFW�SDUWLFLSDQWV��DQG�ZLWK�D�FRPPRQ
LQWHQW�DPRQJ�WKH�SDUWLFLSDQWV�WR�DFKLHYH�DQ
DJUHHG�XSRQ�OHYHO�RI�DTXDWLF�KDELWDW
FRQGLWLRQV�

7KH�PRQLWRULQJ�SODQ�DQG�WKH�DGDSWLYH
PDQDJHPHQW�DSSURDFK�SURSRVHG�LQ�WKH
+&3��FRPELQHG�ZLWK�H[LVWLQJ�LQIRUPDWLRQ
RQ�DTXDWLF�KDELWDWV�FROOHFWHG�E\�3$/&2
�������DQG�%\UQH��������LQ�UHFHQW�\HDUV��LV
LPSRUWDQW�IRU�HVWDEOLVKLQJ�EDVHOLQH
FRQGLWLRQV�DQG�HYDOXDWLQJ�IXWXUH�WUHQGV�
7KLV�DSSURDFK�RIIHUV�D�UHDVRQDEOH�SODQ�IRU
PRQLWRULQJ�WKH�SRWHQWLDO�HIIHFWV�RI�WKH�+&3�
7KH�DGDSWLYH�PDQDJHPHQW�LQKHUHQW�LQ�WKLV
DSSURDFK�ZLOO�DOORZ�RSSRUWXQLWLHV�WR�UHYLVH
WKLV�DSSURDFK��LI�IXWXUH�WUHQGV�ZDUUDQW
FKDQJHV���0RQLWRULQJ�SURJUDPV�DQG�RWKHU
PDQDJHPHQW��H�J���LQFUHDVHG�DFFHVV�RU
GHYHORSPHQW�RI�UHFUHDWLRQ�RSSRUWXQLW\��RU
PLWLJDWLRQ�DSSURDFKHV��H�J���VWUHDP
LPSURYHPHQWV�RU�KDWFKHU\�VXSSOHPHQWDWLRQ
HIIRUWV��PXVW��RI�WKHPVHOYHV��EH�FDUHIXOO\

FRQVLGHUHG�WR�HQVXUH�WKDW�QHJDWLYH�HIIHFWV
RQ�SULRULW\�ILVK�SRSXODWLRQV�DUH�QRW
LPSOHPHQWHG�


